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Description 

BACKGROUND OF THE INVENTION 
1. Field of ihs invention 

{0001] The present invention relates loan optical disc 
for recording still picture data and audio data to be pro* 
duced simultaneously with the still picture, an apparatus 
and a n)ethod (or recording such an optical disc, an^sin 
app,alBtii(s anjjlgijri^MlhodYip.nr^p^ an optical 

disc. 



Z Description of the prbr art 
Digital cameras 



[0002] Digital cameras for capturing still pictures us- 
ing the JPEG compression fomiat, formally, known as 
the ISO/IEC 10918-1 standard, have become Widely 
available tn the last few years. One reason for the grow- 
ing popularity of digital cameras is the improved audio- 
visual (AV) processing capability of modern personal 
computers (PC). . * 

[0003] Images captured by a digital camera can be 
' transferred by various means, Including semiconductor 
memory, floppy disk, and .infrared corftmunicatlons, to a 
PC In a format enabling the image-data to be processed 
arKi manipulated on the PC. The captured image data 
can then be edited on the PC for use by presentation 
programs, word processors, and by Internet content' 
providers. 

£0004] Digital cameras enabling audio to be captured 
wHh still pictures have been more recently introduced. 
This ability to capture sound with still pictures has 
helped to lurther diHerentiatd the digital camera from 
conventional film-based still cameras, 
[0005] Fig. 7 shows the relationship between still pic- 
ture data (JPEG data) and audio data recorded by such 
a digital camera. As shown in Fig. 7, the still picture data 
(JPEG data) and audio date are stored in separate files. 
Each time a picture is taken (recorded), separate JPEG 
data and audio data files are created. 
£OO0ff| There are two basic methods for managing the 
relalionsh ip between stillifJjGltir^^^^^ 
audio data files. The first, as shown in Fig. 7(a). uses a 
link manager to maintain the re^tionship (link) between 
a JPEG data file and the associated audk> data file. The 
other, as shown in Fig. 7(b), assigns the same root file 
name (the parf of the file name minus the extension, e. 
g., -xyz- tn Fig. 7(b)) to both the JPEG data file and the 
audio data file. 

[0007] Using either of the above-described methods, 
an audio data file can be linked to a particular still picture 
data file Yihen the picture is captured, and can be 
changed during any later editing process. That is, H the 
user decides after taking a picture that the audio asso- 
ciated with.that picture is Inappropriate or undesirable. 



different audio data can be selected. and linked to the 
* image data on the PC. 
[000^] The advent of MPEG (Moving Picture Experts 

Group) istahdards tor handling audio-video data contain- 

s ing mpvingand still pictures together with audio has also 
accelerated the devebprnent of multimedia products 
and sen/ices based on MPEG slandards. 
[0009] When image data and audio are recorded us- 
ing the MPEG standard, the audio stream and video. 

10 strearn are multiplexed and recorded as a single system 
stream as shown in Fig. 6(c). This makes It very difficult 
to freely change the audio stream associated with a par- 
ticular video stream after the Initial recording. More spe- 
cifically, to change the audio data recorded for a partk:- 

. IS ular still picture, the still picture data and audio data must 
be edited together as a single MPEG system stream. 
This means that the MPEG systeni stream must first te 
decoded, and the extracted still picture data and audio 
data must then be re-encoded as a single system 

20 stream after editing. Editing the still picture data and au- 
dio data alter recording is therefore much more difficult 
than it Is with a conventk>nal digital camera. 
. [0010] fifi|i^$^-i^i5^ntjSi#^ 

^{5hnfeSi!^^^i»i^.|^i^^^ The meth-, 

od Is directed towards the generation of a bit stream by 
triultiplexing non-compressed auxiliary Information with 
an Information stream: The Inforrriatlon stream Is ob- 
tained by compressing flxed-size units of an Information 
signal with a variable compression ratio to provide var- 

30 ying-slzed units of the infomiation stream. The auxiliary 
infomnation is for use tfi subsequently processing the In- . 
fomialion stream. The above described problem Is also 
inherent In this known technique. 
[0011] The European patent application EP 0755 162 

35 Is directed towards a still picture camera and disc for 
recording a still picture with voice data. According to this 
citation the pteture data are to be stored in the JPEG 
formal The JPEG format provide no means for easily 
changing audio data which have been synchronized or 

40 associated with a particular vklep data once the record- • 
ing has been done. 

SUMMARY OF THE INVENTION 

4S [0012] An object of the present invenjtion Is therefore 
to provide a recording medium, an apparatus, and a 
method whereby audio data presented with a still picture 
can be freely and easily changed even after recording 
the still picture data using an MPEG standard format 

so [0013] To achieve the above object, a recording mer 
dium according to the present invention that, is repro- 
ducible by rieprpducln^=appai^^ a decoder 
buffer, decoder and output section, has recorded there- 
on a video part stream (STI ) comprising a plurality of 

ss units containing still picture data for one picture,. ancj an 
i3tu^Ji,d.j^,art^^|r.^ajtt^(§.^^^^ 

.fln jUs e^^ntalnfeS', ayidl.o^:dJta be ir§pfiiQM!?^.d=-.y^^ 
MBiipfetUfftSa^^^ said units store time stamp in- 
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fonnatbri. ind^tbi'Q ^^1^ tta^ re for'a-.dfecoiclirtgi 
prbt©s$f^nd.ihai'i{m6 ait vi^^ ihe data'is to-biaocttpcit^ 
s^idtihi&'-stkmp'ttrii^rmMfida time 'SC;R2 In.- 

strearfv lat-M^MInl?^^^ a •^e^&r:MMt,::mi^M i\M « 

audld]pMit%Winij Is to^^^ ^^eks^etbtMht and 

said limes S'CR2 and SCR3 are defined to satisfy the 
fallowing relation: SCB2 + Tp ^ SCR3. where Tp is the 
time required from the start to the end of inputting one 
unit of the video part strearn (ST1) to a decoder buffer, 
wherein each unit re corded on said disc indicates a con- * 
tiguous series of data on a tracic - 
[0014] By the above arrangement the eecond system 
stream carrying the audio data Is stored in the optical t5 
disc independently of the first system' stream. Thus, the 
data in the second system stream can be easily revised. 
1001 5] Pref erably» the.:time>6tamp «inlormatlpn further 
includes a:j[irn.0.$GBi;^t:wh|ch.ihe:;flrs^ unitinihellrst 
system'^lti^Sm^ftrajlft^^^^ in this case, 20 

times S0R1 and SCR2 are defined as: 

SCR1=0 

SCR2 + Tp 5 27000000 (27 MHz) 

where (27 MHz) indicates that the numeric value shown 
therebef ore Is a count of d0&iM^^\^^^ 
[001 S] By this arrangement, the time period for trans- 
ferring the first system stream completely to the decoder 
buffer can be set to 1 second or less. 
[00171 Yet further preferably in this case, time SCR3 
is defined as SCR3 = 27000000 {27 MHz). 3S 
(0018] By this arrangement, the transfer start time of 
the second system stream to the decoder buffer can be 
set to 1 second alter the start transfer time of the first 
system stream to the decoder buffer. 
[0019] Yetfurtliipfrif^^^^^ irrfdrme- 4q 

FTS3'at:!WH1ch^tJi^!fe^^^ 

thedeclid^r. In this case, times PTSI and*PTS3ara the 
same. ^ 
[0020] By this arrangement, the stiil picture produced 
by the first system stream and the sound produced by 
the second system stream can be effected simultane- 
ously. 

[0021] Yet further preferably, the time stamp* informa- ^ 
tlon also includes a decddihg staittlrhe DTSI atWhich 
a decoder siBj^s d^todingthVliret-s^^ This 
time DTS1 Is defined as: 

DTS1 =90000 (90 kHz) . ^ 



where (90 kHz) indicates that the riumeric value sfiown 



therebefore is a count of a 90 kHz clocl<. 

[0022] eyihis arrarig^iment. the decbd.^ sftartiimeol 

the seckjiKJ syiStBm st^^^^ cari-ba ^etM .1>;S^^^ 

the slart^tiBh^ferdtthisf fljist syste^^ stfe'ahri to^ft e deccd^> 

er buffer. 

[0023] lii'this case, limes PTSI and PTS3 are prefer- 
ably defined by the equation: 

PTSI = PTS3 5 90000 (90 kHz) + Tv 

where (90 kHz) 'ndicates that the numeric value shown . 
Iherebefors is a count of a 90 kliz and Tv is the 
video data frame pertod*. 

[0024] By this arrangement, the presentation of tha 
still picture and the sound can be done after 1 second 
plus 1 frame period Tv f rom the start transfer of the first 
system stream to the decoder buffer. 
[0025] Rrst and second system stream management 
Information (Volume information) is further preferably 
recorded to an optical disc according to the present in- 
ventbn, and the management Information for the first" 
system stream includes an identifwatlon flag 
(AudiOMplag) for^i^lii|ig1i^jil'|^|i^^ 

[0026] By this ictentif icatnn flag, it is possible to detect . 
whether or not the sound accompanies the still pbture. * 
P027I The object of the prese^^^^ 

Ing-t's^siW'istMam'^^^^^ 
dib^datai^3i^i>^^ 

an optical disc that is reproducible by a reproducing ap- 
paratus having a decoder buffer, decoder, and output 
section, said optical disc recording apparatus compris- 
ing: an encoder, and a system controller, said encoder 
geneiratlrtilJaji^detiipaff^str^ 
raiily srfmhitfe-^Trtiahir^ptin;^^^^ 
BhdartiitA#:p|rt#g5#1^^ 
ta% of Mtt^' ci>htariSirl|' aOdlQidata' rbB^^^'jff Sduii'ef 
With'the istil! plcture-d^ in said 

units liiTie stamp intdrfriltidh indicative of a time required 
for a decoding process and the time at which the data 
is to be output; vitfef^jferth^e^tim^-^^^ 
cfudes':aMWiS'SlR^^niGs^^ 
uriit' iiithi?Vl!^^:pirt^i^ 
buffer, and a lima;.§^20tlhi^iw#S 
flrst.uniWfe£fiaDdio:|>a^ 

bQdir.^^Wi^Wnd said times SCR2 and SCR3 are de- 
fined to satisfy the following relatton: SCf^ -i- Tp rS 
SGR3. where Tp Is the time required from the start to. 
the end of inputting one unit to a decoder buffer, wherein 
each unit recorded on said disc indicates a contiguous 
series of data on a track. 

[0028] By the aijove arrangement, the second system 
stream carrying the audio data is stored In the optical 
disc independently of the first system stream. Thus, the 
data in the second system stream can be easily revised. 
[0029] the system controller of this optical disc r$^. 
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cording . apparatus further preferably stores as time 
stamp Information a time SCR1 at which the first unit in 
the first system stream is mpiA to a decodar buffer/ ancj 
a tene PTS1 at wHfch the first system stream is output 
from the output section. These times SpRI , SCI=12, and s 
PTS1 are defined as: 



.SCR1=0 



SCR2 ^ 27000000 (27 MHz) - Tp 



PTS1=.90000(9DkHz)^Tv 



PTS3 = 90000 (90 kHz) + Tv, 



10 



IB 



where (27 MHz) Indicates that the numerk: value shown. . 
therebefore Is a count of a 27 MHz ctock, (90 kHz) Indi- 
cates that the numerk: value shown therebefore is a 
count of a 90 kHz clock, Tp Is the time required to trans- • 20 
lev the last unit of the first system stream, and Tv is the. 
video data frame period! 
■ t0030J . ftgpllii^iig^i^^ 
|erfii3§§figii^i^^|ftt^^ 

"[iiw^j!^!^^ 30 

ther stores as time stamp Information a lime PTS3 at 
which the second system stream is output from the de- 
coder. In this case, ti.me$ 8CR3 and PTS3 are defined 



SCR3 = 27000000 (27 MHz) 



40 



[0032] By this arrangement, the time for transferring 
the second system stream to the decoder buffer can be 
set to 1 second from the strart transfer of the first system 
stream, and the time for decoding and reproducing the 4S 
sound can be set to 1 second plus 1 frame period Tv. 
[0033] The system controller further preferably gen- 
erates first and second system stream management in- 
formation, and^tores In the management information for 

;i[^Mil^l|f^9)'; This flag is used for declaring whether 
there is audio data to be reproduced synchronized with 
the still picture data. 

[0034] iMiiSMiMiSi^^ 

[0035] The isystem controller yet further preferably 
records audio . data reproduction time 
(CeILPlayback_Ttme) in the management infprmatksn 



for the second system stream, 

[0036] By this arrangement, It is possible to set the 

sound reproducing time. 

' [0037] ' "The present invention alsoprovldies an optical 
disc recording method for recording a system stream 
containing still picture datd and a separate system 
stream containing audio data to be reproduced with the 
still picture data to an optical disc according to the 
present invention as defined in claim 13. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] The present invention will become more fully 
understood from the detailed description given below 
and the accompanying diagrams wherein: 

Fig. 1 1s a block diagram of a DVD recording appa- . 
ratus drive; 

Figs. 2(a) and 2(b) show the relationship between 
address space on a disc and the amount of data 
stored in the track buffer; 

Figs. 3{a) and 3(b) ehpw the correlation between I, 
B, and P pictures In an MPEG video stream; 
Fig. 4 shows the stmcture of an MPEG system 
stream: 

Fig. SIsablockdIagramofan MPEG system stream 
decoder (P^STD): 

Figs. 6{a), 6(bj, 6(c) and 6(d) show video data» the- 
change In the amount of data stored to the video 
buffer, a typical MPEG system stream, and an audk> 
data signal, respectively, according to prior art; 
Figs. 7(a) and 7(b) illustrate links between stiii pic- 
tures and audio in a digital stlH camera, according 
to prior art; 

Figs. 8(a) and 8{b) are diagrams showing two dif- 
ferent styles of a directory structure and the physical 
anangement of the disc recording surface; 
Figs. 9(a} and 9(b) show the structure^ of a manage- 
ment informatbn file, and the data stream; 
' Figs. 10(a), 10(b) and 10(c) show the management 
information data for still picture data and audio data, 
a data stream for the still picture data and audto- ' 
data, and another data stream for the still picture 
data and audio data; 

Figs. 11(a), 11(b) and 11(c) are diagrams showing 
a still picture data VOB, an audio data VOB. and a 
combined VOB, according to the present invention; 
Fig. 12 is a block diagram of a DVD recording ap- 
paratus; 

Fig. 1 3 Is a flow chart of a recording process of the 
DVD recording apparatus shown in Fig. 12; 
Fig. 14 Is a flow chart of the still picture data VOB 
generating process shown as step SI 301 in Fig. 13 
In the DVD recording apparatus shown in Fig. 12; 
Fig, 15 Is a flow chart of the audio data VOB gen- 
erating process shown as step SI 303 in Fig. 1 3 in 
the DVD recording apparatus shown in Rg. 12; 
Fig. 15 is a flow chart of the management aiforma- 
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lion file generating process shown as step SI 304 
m Fig. 1 3 in the DVD recording apparatus shown in 
Fig. 12: 

Figs. 17(a) and 17(b) are explanatory views showr 
Ing two still pictures; ' . 

Figs. 18(a)» 18(b). 18(c), 18(d) and 18(e) are dia- 
grams showing an operation according to the prior 
art to reproduce a still picture with an audio data; 
Figs. 19(a), 19(b). 19(c), 19(d) and 19(e) are dta- 
granis showing an operation according to the 
present Inventioh to reproduce a still picture with 
sirigle audio data; and 

Figs. 20(a), 20(b). 2Q(c)» 20(dy and 20(e) are dia- 
gramjs showing an operation according to the 
' present invention to reproduce a still picture with du- 
al audio data. 

DESCRIPTION OF PREFERRED EMBODIIWENTS 

[0039] The prefen^ed embodinrients of the present in- 
vention are described below with reference to the ac- 
companying figures. 

(0040J A preferred embodiment of the present- Inven- 
tion is described below with reference to a DVD record-: 
ing apparatus using DVD-RAM as the MPEG stream re- 
cording mediuia 

1. Oven/iew of a nonmal MPEQ stream 

[0041] A normal MPEG stream of audio-video data is 
described first below, The structure of the MPEG stream 
will be known to those with ordinary Imowledga of the 
related art, and the following description therefore fo- 
cuses on those jparts having a particular relatbnship to 
the present invention. 

[0042] As previously noted above, the MPEG stand- 
ard defines an audio^video compression method that 
has been f omnailzed as the ISO/l EC 1 381 8 international 
standard. 

[0043] The MPEG standard achieves high efficiency 
data compression primarily by means of the follovwng 
two features. 

[00441 First-moving picture data is compressed using 
a combination of conventional intraf rame compression 
using a spatial frequency characteristic to remove intra- 
frame redundancy, and Interframa compression using 
temporal conrefatlons between frames to remove redun- 
dancy in adjacent frames. Even mora specifically, the 
MPEG standard connpresses nKJVing picture data by 
first categorizing each frame (a!so referred to as a pic- 
ture in MPEG parlance) as an I picture (Intra-coded 
frame), P picture (a predictive-coded frame that is coded 
with reference to a preceding pfcture), or a B picture (a 
bidlrectionally predictive-coded frame that is coded with 
reference to both a preceding and a following picture). 
[0045] The relationship between I, P, and B pictures 
is shown In Fig. 3. As will be known from Fig. 3, P pic- 
tures are coded with reference to the closest preceding 



I or P picture, and 8 pictures are coded with reference 
to the closest preceding and following I or P pictures. As 
also shown &i Fig. 3. the picture display order and the 
coding order of the compressed data are different be- 

5 cause each B picture is also dependent <xi an I or P pic- 
ture that is presented after the B picture. 
[0046] The second feature of MPEG compression Is 
. dynamic (coding) data allocation by picture unit based • 
on image complexity. An MPEG decoder has an Input 

10 buffer for storing the input data stream, thus enabling a 
large (coding) data size (that is. more data) to be allo- 
cated to complicated images that are more difficult to 
compress. 

[0047] MPEQ also supports MPEG audio; a separate 

IS MPEG encoding standard for audks data to be repro- 
duced with moving picture data, fn addition, however, 
MPEG also supports the use of various other types of 
audio encoding for specllic applications. • 
[0048] The present invention allows for two types of 

20 audio data encoding, that is; encoding with data com- 
pression and encoding without data compression. Ex- 
emplary audio encoding methods with data compres- 
sion Include MPEG audio and Dolby{R) Digital (AC-3); - 
linear pulse codsmodulation (LPCM) is typical of audio 

zs encoding without data compression. Both AC-3 and 
LPCM are fjxed bit rate coding methods, MPEQ audio 
can select from among several different bit rates on aiii ' 
audio frame unit basf5,.although the range of bit rates Is 
not as great as that available for video stream coding:-. • 

30 p)049] ^e^!\^P^e(5--Bi^t^*^^ 
cGdSd'irid^lnn^fjile^ 
. stre^y !iyiS^ is referred to as the MPEG system 
stream. This multiplexed moving picture data and audio ' 
data is commonly referred to as AV da.ta. 

3S [0050] The structure of the MPEG system stream is 
shown In Fig. 4. As shown in Fig. 4, the MPEG system 
stream is a hierarchical staiclure ot packs and packets 
containing a pack header 41, packet header 42, and 
payload43, .. .. 

40 [0051] the jD^iik^t- is^the smalfe^^^ 

^rid the pack is; the sniallest data tit nsfei^:{ii^fti^ 
[0052] Each packet comprises a packet header 42 
and payload 43. AV data is divided into segments of an 
appropriate size starting from the beginning of the AV 

4S ' data Stream, and these data segments are stored in the 
payload 43. The packet header 42 contains a stream ID 
for identifying the type of data stored to the payload 43. 
and a time stamp, used for reproducing the data con- 
tained In the payload 43. This time stamp Is expressed 

so with 90 kHz precision. Data types Identified, by the 
stream ID include moving picture and audio. The time 
stamp includes both a decoding time stamp DTS and 
presentation time stamp PTS. The decoding time stamp 
DTS is omitted, when decoding and presentatton occur 

55 simultaneously, as with audio data. 
[0053] -AjJEicKtyplcf^Ifir^dpmaihfi 
In this preferred embodiment of the present, invention, 
however, one pack contains one packet Thus, one pack 



cdfnprlses pack header 41 and one. packel. (comprising 
. ;pack©l.:hA9c|gr42^r:iidvp.aj^p 43) showri InyKig.-. 4. 
100.54] .:Ihe pack beadisr 41 coi^talns a qystov^slfack 



biMet 

' [OQSS] A decoder for decoding the above-noted 
MPEG system stream Is described next below. 
[0056] Fig. 5 is a btock diagram of a model MPEG sys- 
tem decoder <P_STD), particularly showing the detail of 
decoder 16. Shown in Fig, 5 are: a system controller 51 
with a sys|toi-{tl.ffi^^^(?.l^^^ an internal reference 
clock for Ihe decoder, ^ai,;dmMWpte'*gr?«2^^^ 
pl0XinSr'iha|.:fe;v£|ip?)jji?\^ a video 

.decode.r input buffer 53; video decoder 54; a revering 
buffer 55 for temporarily storing I and P pictures in order 
to absorb the delay between the display order and de- 
coding order that occurs between I and P pictures and 
the dependent B pictures; a switch 56 for adjusting the 
output sequence of the I, P, and B pictures in the re- 
ordering buffer 65; an audio decoder Input buffer 67; and 
an audio decoder 58.. 

[0057] The operatton of this MPfeG system decoder 
when processing ah MPgG system stream Is described 
next 

10058} *ii^MJl(a^?lfeWcpt0l?3^te 

m.Mltipte«i'i5J; Note that the STC 51 is initialized to the 
system clock reference SCR at the first pack in the sys- 
tem stream. :li?le;.80n!iu}tij3.1ex.er.:5E=:t^^^^ 
stf;e^j:n^lG) dr).lil|eipaipl!ti^J^h?^trlerr andj;|rans,f,ferip.^ip.aiy,r^ 
loat^ iP; th,e^^©cti3d0 

stfiSgun. The demultiplexer 52 also extracts tfi^ presen- 
tation time stamp PTS and decoding tfrne stamp DTS. 
When the time indicated by the STC 51 and the decod- 
ing time stamp DTS match, the video decoder 54 reads 
and decodes the picture data from the video buffer 53. 
If the decoded picture is a B picture, the video decoder 
54 presents the picture. If the decoded picture is an I or 
P picture, the video decoder 54 temporarily stores the 
picture to the re-ordering buffer 55 before presenting the . 
picture. 

[0059] The switch 56 corrects the difference between 
the decoding sequence and the presentation sequence 
as described above with reference to Ffg. 3. That Is. if 
a B picture Is output from the video decoder 54, the 
switch 56 is set to pass the vkieo decoder 54 output di- ' 
rectly from the system decoder. If an I or P picture is 
output from the video decoder 54, the switch 56 is set 
to output the outfiut from the rfi*t^^,^fl(|g;feiJfl#i:cS]g|t^^ 
the#yst^m -^MMiT^ 

[0060] It should be noted that I pictures cannot be si- 
multaneously decoded and presented because the pic- 
ture sequence must be reordered to correct the differ- 
ences between the decoding order and the display or- 
der. Even if no B pictures are present In the system 
stream, there is a delay of one pk:ture, that is, one video 



frame period, betweeri picture decoding and presenta- 
tion, .. : 

[0061] . Similarly to the 

coSer i§B adso Teads aid decodes one audio 

5 data frorri the audio buffer 67 when the time indicated 

by the Stc 51 and the presentation time stamp PTS 

match (note that there is no decoding time stamp DTS 

present in the audio stream). 

[00S2] MPE0. >:system stream, .mciltlplejxing. Jsi .de- 
to. scrlbejdneid-'^ito;*M0r;^oe.^i.Q 

•severt^^v|d.ep/fi:ar^8:s^:'fijg, ^0 :ififft|ft#jtkll5:#:M9ep: 



horl33p!it?ihaxi8;.ini each figure Mpr.^j|%i|6/i}iie?:^^^ 
Whiph'is JHei.sarne ineschflgyre. '^^ivMM^^^^MMlg: 
.j5:(b);in?l|G|t^j:|"0V^ijiUG 

^i^|[MintjiCi3»^^ and In- 

20 dicates that data is input to the buffer at a constant rate. 
The drop in buffered data at a regular perk)d indicates 
that the data was decoded The intersections between 
the diagonal dotted lines and the time base indicate the 
time at which vkieo frame transfer to the yfcfeo buffer 
2S starts. 

2. Proiplems with a conventional MPEG stream 

[0063] Digital cameras using a convjentiopal MPEG 

30 stream as described above are not believed to be pres- 
ently available as commercial products because of the 
problems described below. For the converiience of the' 
following descr^ation, however, it is herein assumed that 
' this hypothetical digital camera exists. 

35, [0064] The relattenship between the reproductfon op- 
eration of an MPEG stream decoder in this hypothetical 
digital camera and the various time stamps (STC, PTS, 
DTS) is described first with reference to Figs, 1 7 and 1 8. 
Note that the decoder is assumed to be comprised as 

'^o shown iri Fig. 5. 

[0065] Fig. 17 is used to describe the operation for 
reproducing data captured by the dlgita.1 camera on a 
personal computer (PC). An exemplary screen present- 
ed on the PC display is shown in Fig. 17 (a). Photo #1 

^ and pfioto #2 represent separate image files displayed 
. on the screen In the form of icons. In a graphical user 
interlace (GUI) such as Windows 95 (R), phptos #1 and 
#2 may be presented as thumbnail sketches, for exam- 
ples, which a user can cffek on using a mouse or other 

so pointing device. The PC then presents the file content 
corresponding to the photograpli that was clicked on by 
displaying the image on screen and outputting the audio 
from a speaker connected to the PC. Fig. 17 (b) shows 
the cmtent displayed for photo #1 and photo #2 in this . 

SB example. 

[0066] When a user clicks on photo #1 in Fig. 17 (a) 
k\ this example, still picture #1 is presented on screen, 
and audio #1 is output s rom the PC speaker, as sliown 



11 



£P 0 949 825 B1 



12 



In Fig. 17 (b). Likewise when the user clicks on photo 
#2. sttl! picture #2 is presented on screen, and audio #2 
is output from the PC speaker. 
[00671 "The relationship between decoder operation in 
this hypothetical digital camera and the various time 
stamps when photo #1 is reproduced is shown in Fig. 
1 8 and dascribed below. 

10068] The video output, stllf picture #1, and audio 
output, audio #1 , that are output for photo #1 are shown 
in Figs. 1 8{a) and 18(b). Figs. 18(c) and 1 B(d) show the 
change in the data stored to the video butler S3 and au- 
diobuKerSTasstiilpicture^l and audio #1 aredecoded 
and output. Fig. 18(e) shows the pack sequence and 
time stamps (SCR. PTS, DTS) stored in each pack when 
photo #1 is stored to disc as stream #t, which is an 
MPEG stream in this example. 
[0069] It should be noted that while not shown in the 
figure, the DTS and PTS are stored in the packet header 
ol each packet as described above. U will also be obvi- 
ous to one with ordinary skill in the related art that while 
only four video packs and two audio packs are shown 
for simplicity, there are actually more than 100 audio 
packs and video packs each because each pack Is a 
maximum 2 KB. 

[0070] The reproduction operatfon of this hypothetical 
digital camera starts by sending the packs contained in 
stream shown in Fig. 18(a) to the demultiplexer 62. 
[0071] As shown in Fig. 18(8). stream #1 is multl- 
ptexed with the packs in the following sequence, starting 
from the beginning of the stream: video pack VI. video 
pack V2, audio pack A1 . video pack V3, Video pack V4, 
audio pack A2: The pack header of each pack contains 
a system clock reference SCR, which indicates the tim- 
ing at which that pack is input to the demultiplexer 52. 
In the example shown In Fig. 18, tirne 11 is stored to sys- 
tem dock reference SCR #1 of video pack VI . time t2 
is stored to SCR #2 of video pack V2. time 13 is stored 
to SCR #3 of audio pack A1 , time 14 is stored to SCR 
#4 of video pack V3, time t5 is stored to SCR #5 of video 
pack V4, and time t6 Is stored to SCR #6 of audio pack 
A2. 

[0072] The PTS and DTS are also written to the first 
pack of each picture. Time t7 is thus written to PTS #1 
of video-pack VI, and lime t6 is written lo DTS #1. Note 
that the PtS and DTS are the same for eveiy video pack 
in a pteture. and are therefore .not writtenio any but the 
first video pack. 

[0073] The PTS is written to every audio pack. There- 
fore, time 17 is written to PTS #1 for audio pack A1 , and 
time t9 is written to PTS #2 for audio pack A2. Note, 
further, that the PTS is written and the DTS is omitted 
in audio packs because the PTS and DTS ars the same 
in an audio pack. The STC is reset at time t1. the value 
of SCR #1 in vfcieo pack VI. thai is. the first pack &i 
stream #1 * and each pack in the stream #1 is then input 
to the demultiplexer 52 at the Indicated by the SCR value 
in the pack header. 

[0074] Therefore, as shown in Fig. 1 8(e), video pack 



VI fs Input to the demultiplexer 52 first at time t1, than 
video pack V2 is input at time t2. audio pack A1 is input 
at time t3, vkieo pack V3 Is input at time t4, video pack 
V4 Is Input at time 15, and audio pack A2 is Input at time 
5 18. Video packs input .to the demultiplexer 52 are then 
outputtoth8Videobuffer53.andaudlop8ck8 are output 
to the audb buffer 57. 

[0075] The second part of the reproduction operalfon 
of this hypothetical digital camera described below is the 
10 data decoding and output operation of the video packs 
output to th B video buffer 53. 
.[0076] As shown in Fig. 1 8(c), while there is an ignor- 
able delay between the video packs output from the de- 
multlpiexer 52, the video packs are accumulated to the 
IS video buffer 53 at the system clock reference SCR tim- 
ing, that Is, at time 11, 12, t4, and 15. Still pteture #1 corn- 
prises video packs V1 to V4. As a result, all video packs 
constituting still pkJture l[1 have been stored to the video 
buffer 53 once video pack V4 has been stored to the 
20 video buffer 53. As shown in Fig. :i8{e), the decoding . 
lima stamp DTS of -stilt picture #1 comprising vidao 
packs VI to V4 is time 16. The data accumulated to the 
vkleo buffer 63 is therefore decoded by video decoder 
54 at time t6. and the data is cleared from the video buff- 
os er, thereby Increasing the available buffer capacity. 
[0077] The decoded vkleo pack data of stiti picture #1 
Is an f picture. The decoded I fifcture is stored to ro-or--^' 
dering buffer 55, and is output from the decoder at PTS- 
tim0t7. • 
30 [0078] l^ote that the end presentation time for still pic- 
ture #1 .is not defined by an MPEG stream time stamp. 
As a result, presentation typically ends when reproduc- 
tion of the next MPEG stream begins, or when video out- 
put is terminated by a control command sent to the da-- 
as coder from another application or device. The example 
shown in Fig. 18 therefore shows presentation of still 
picture #1 continuing even after time 110, the time at 
which audio output ends. 

[0079] The thinJ part of the repioducllon operation of 
40 this hypothetical digital camera described below Is the 
relationship between the time stamps and the operation 
whereby audio pack data output to the audio buffer 57 
is decoded and output. 

[0080] As shown In Fig. 1 8 (d), the audio packs output 
4S from the demultiplexer 52 are stored to the audio buffer 
57 at time 13 and t8. thus increasing the amount of data 
stored to the audk> buffer 57. Unlike the video data, the 
PTS and DTS are the same in the audio data. M a re- 
sult, audio data is output at the same time the audio de- 
so coder 58 [57, sic, and below] decodes the audio pack 
data. Mora specifically, the audio pack At data stored 
to audio buffer 57 is decoded by audio decoder 58 at 
the presentation time stamp PTS. i.e., time 17, and audio 
output begins. The audio pack A2 data stored to the au- 
55 dio buffer 57 at time t8 is then decoded and output at 
the PTS, that is, time t9. by audb decoder 58. 
[0081] The time that data can be stored to each de- 
coder buffer is also limited in the MPEG system. This 
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JImit Is 1 sec. in the ^ase of moving picture data, This 
firisans that the maximum difference between the trans- 
fer times of simultaneou.8jy output audio and video data, 
that b/lhemaxrrnum SCR differed Is i second. Haw- 
ever, a delay equal to the time required jto reorder the 
video data may also occur. 

3, MPEG stream problems 

[0082] Through years of research and development, 
the Inventors have identified and organized problems 
presented by the conventional MPEG stream described 
above with respeotto usingthe MPEG stream in a digital 
still picture camera. 

(0083] As noted abdve, the MPEG system stream - 
contains video data and the audio data presented with 
tliat video data multiplexed Into a single system stream. 
Editing this system stream to cliange the audio present- 
ed with a particuiar video image is therefore difficult 
once the audio and video streams have been multi- 
plexed into a single system stream. This means that 
when a digital camera uses an MPEG stream to encode 
and store a still picture and the audio recorded when 
that picture was tpken to a recording medium, it is difTi- 
cult to later isdit the audio to replaca.the audio recorded 
when the picture was taken with a different audio signal. 
[0084] Referring to the example shown in Fig. 17, 
when photo #1 is captured by a digital still picture cam- 
era, photo #1 is recorded by the camera to a disc or other 
recording medium as an MPEG stream multiplexing still 
picture #1, that Is, the still picture data, and audio #1, 
that is, the audio data captured at the same time. The 
resulting MPEG stream thus comprises multiplexed vid- 
eo packs and audio packs as shown in Fig. 18(e). As a 
result, after Uie user takes a pteture, ft is difficult to 
. change the audio data of phqto #1 from audio #1.to a 
different audio signal. 

[d08S] Though difficult, the folbwingthree methods of 
editing the audio data after recording are conceivable. 

(1) Generate >&|>Iiira!i.ty/ 0^^^ each 
multiplexing the video data (the photographed still 
picture data) with one of a plurality of audio data 
streams that might be used with the video data, and 
record all of these plural MPEG streams to the re- 
cording medium. This method means that in the ex- 
ample shown in Fig. 1 8. a number of other streams, 
each containing the same video packs but a differ* 
ent selectkjn of audio packs. Is recorded in addition 
to stream #1 shown in Fig. 18(e). There is a llfTiit to 
the number of MPEG streams that can be recorded, 
however, because the storage capacity of the re- 
• cording medium is also limited. More particularly, 
however. It is not practically possible for the user to 
record at the time the picture is taken all audio data 
that might be desir^ly cornblned with the still pic- 
ture. 



anate the still picture data from the audio data, and 
then re-encode the system stream with the still pic- 
ture data and the new aijdb data. This method. 
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however, requTres^^ 

.Qpj3»ig^each lime the .audio Is. .edrtj^v 
inig Ih^. mi^uired editing time. The entire system 
stream is also stored as decoded (uncompressed) 
data, thus requiring a large amount of memory in 
the digital camera. 

(3) Record the yfd^o. str^am\ahd;:^y^io stnoam as 
twp separate (urimuitlplexed) stfeams, and deter- 
mine what audio stream to use with a particular vid- 
eo stream at the time of reproduction. 'Pil^jQ^.thpd- 
makea^t.4^.os8lbIe.{o.addaud^p.e^^l^ia{tj^.r^^ 
a stlll'plcture>tpthe resx>0\ngm^Swm''m^9P^ 

tii^;i^l!|:Piottjr$; ■ ' ' \ . " 

[0086] The inventors of the present invention have 
used the above method (3). Motb specifically, the 
present invention provides a method and apparatus for 
reproducing two MPEG streams stored separately on 
disc as though they are a single MPEG stream using a 
conventton^l MPEG decoder. 

MPEG stream accordino to the present invention 

[0067] To achieve the present invention by using a 
conventional decoder to reproduce two separate MPEG 
streams, one for stiff picture data and one for audio data, 
as noted above, It is necessary to drive the decoder to 
process the two MPEG streams as a single system 
stream. 

[0088] The first problem to be overcome in processing 
two MPEG streams as though they are a single system 
stream Is that a discrete time stamp is assigned to the 
two streams. When the two streams are processed con- 
llnuousfy as one stream, contradictions such as a dis- 
continuity between the time stamps assigned to the two 
streams can occur. 

[0069] yyh.ileitKe time stamps-in IheiMPEQ.^r^-afiniaf a. 
ipDMltipioxed. iRtqi t^^ the initial time stamp value 
{^& first .system :CIqcK referj^npe .^.CR.In.the stream) in 
a norma! MPEG stream is not defined by the MPEG 
standard ^13 #i9qtlp^,.;|h^.Egfeffi. ilB ^fi 0= 



[0090] It will therefore be obvious th^t there Is no con- 
tinuity or correlation between the time stamps assigned 
to MPEG streams generated by different encoders. As- 
sume, for example, that encoder A generates an MPEG 
stream A encoded with an Initial SCR of D, and an en- 
coder B generates an MPEG stream B encoded with an 
initial SCR of 1000. The SCR of the last pack in stream 
A is 27000000 (27 MHz). Here. (27 MHz) indicates that 
the number preceding (27 MHz) is a counted value using 
27 MHz clock. Streams A and B are to be continuously 
processed by the decoder as a single stream. A discon- 
tinuity occurs in the SCR in this case t>etween the end 
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of stream A and the beginning of stream B, and there is 
a strong possibility that the decoder hangs up or oihar 
error occurs. 

[0091] To resoh/e this ijroblem. a recording apparatus 
according to the present invention limits the values of 
the time stamps {S'CH PTSj; DTS) In the system 
streams that are generated and recorded to disc. 
[0092] The MP^G . stream time code limits Imposed 
by the present Invention are described next below. 
[0093] Fig. 11 is referred to below to describe the time 
stamps used lor the still picture data system stream ST1 
and the audio data system stream ST2 in this preferred 
embodiment of the present invention. 
[0094] Fig. 11 (a) shows the structure of the systern 
stream for still picture data, ref erred.to as a video object 
(VOB). System cloci< reference SCR1 is written to th^ 
pack header of the first pack in the VOB. and PTS1 and 
.DTS1 are written to the paclcet header of the lirst VOB. 
-SCR2 is written to the pack header of the last pack. 
[0095] Fig. 11 (b) shows the VOB for the audio data 
system stream ST2. SCR3 is written to the pack header 
of the first pack in this VOB. and PTS3 is written to the 
packet header. 

[0096] Fig. 11 (c) shows the sequence in which the 
still picture data and audio data system streams are in* 
put continuously to the decoder during reproduction. 
[0097] In order to drive the decoder to process the still 
picture data system stream ST1 and audio data system 
stream ST2 as a single system stream, the values as- 
signed to the system clock reference SCR2 in the last 
pack of the still pkJture^iata system stream ST1 , and the 
system cidck reference SCR3 in the first pack of the au- 
dio data system-stream ST2. are limited as defined by 
equation (1) bebw In the present invention. 

SCR2 + TpSSCR3 (1) 

where Tp Is the time required to transfer one pack to the 
decoder. l\4or6' specifically, Tp is a time period from the 
moment when one pack starts to enter the demultiplexer 
52 until saki one pack completely enters the demulti- 
plexer 52. Since the pack merely passes through the 
demultiplexer 52. it is also possible to say that Tp is a 
time period from the moment when one pack starts to 
enter the buffer S3 (or 57) unit said ond pack completely 
enters the buffer 53 (or 57). 
[0098] It should be noted that equation (1) limits the 
smallest value that can be assigned to SCR3. SCR3 is 
often set to zero (0) in a conventional MPEG stream, A 
recording apparatus according to the present invention, 
however, calculates the SCR3 value from equation (1). 
[0099] By thus calculating the value of SCR3. SCR2 
is prevented from being greater than SCR3, and the 
SCR values in each, pack of the still picture data system 
stream ST1 and audio data system stream ST2 are as- 
sured of being in a rising numerical sequence from one 
system stream to the next. 



[0100] Equation (1) also assures that the difference 
between SCR2 and SCR3 is at least Tp. This prevents 
the transfer timing of the first pack in the- audio data 
system stream ST2 from conflfcting with the transfer of 
5 the last pack in the still picture data system stream ST1 , 
that is. transferring the first pack in the audio data sys- 
tem stream ST2 will not start while the last pack bi the 
still picture data system stream ST1 is still being trans- 
ferred. 

70 [0101] It should be further noted that if the system 
sueam transfer rate is 8 N/lbps, the pack transfer time 
TP wlH be 55296' (27 MHz); if 10.08 Mbps. the pack 
transfer time Tp will be 43885 (27 MHz), 
[0102] A decoder according to the present Invention 

IS Is further comprised to accept input of the audio data 
system stream ST2 following a stilt picture data system 

. stream ST1 without first resetting the STC after input 
thereto of a still pfcture data MPEG, stream has been 
completed. This is because it would be meaningless to 

20 limit the value of the SCR in the first audio stream pack 
if the decoder resets the STC after still picture data input, 
as it conventionally does after each system stream. 
[0103] By thus driving the decoder to process sup- 
plied system streams based on time stamp values cal- 

ss culaled as described above, the decoder can tnandle 
separate still ptetui^e data and audio data system 
streams as a single MPEG stream. That is, a still picture ' 
data stream and a separately recorded audio data 
stream can be reproduced as though they are a single- 

30 system stream. 

[0104] The presentation time stamps PTS1 and PTS3 
are also set to the same specified value as shown in 
equation (2) below. 

3S 

PTS1 = PTS3 ^ specified v?ilue (2) 

[0105]' Thte assures that both audio and stOf picture 
data output begin at the same time. 
40 [0106] In this exemplary embodiment ol the present 
Invention, this specified value is 

90000 (90 kHz) 4- Tv 

4S 

Where Tv is the video frame period, and (90 kHz) indi- 
cates that the nunriber preceding (90 kHz) is a counted 
value using 90 kHz ctock. In an NTSC signal. Tv is there- 
fore 3003; in a PAL signal, it is.3600. 

so [0107] The lime stamps shown In Fig. 11 are de- 
scribed more specifically below with reference to a case 
in whfch still picture data and audio output begin simul- 
taneously at approximately 1 second (90000 (90 kHz) + 
Tv) after data reading based on the time stamps calcu- 

ss lated from the above equations (1 ) and (2), 

[01 08] The time stamp for the still picture data VOB is 
described first. 
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(1 ) The system cbck reference SCR (SCR1) fpr the 
. first pack In the still picture data VOB is 0 (27 MHz). 

(2) t^0 :0!aQqg}ng:im&:^j^ mS. iDTm)-ictr^k 

Wki^si^^riM^^Mm^ (90 

(3) The presentation time stamp PTS (PTS1 ) for the 
first.pack in the still picture data VOB Is 93003 (90 
kHz). Note that PTSl = 93003 is for an NTSC video 
signaf; for a PAL video signal, PTSl = 93600. This io ■ 
is because the video frame period (Tv) in an NTSC 
signal is 3003» and is 3600 in a PAL signal. Note, 
further, that because a still picture data VOB con- 
tains only one still picture, all packs are output si- 
multaneousfyat the timslndksatedljy PTSl, ts 

(4) The SCR (SCRS) of the last pack Jn the still pic- 
ture data VOB Is set lo a value 27000000 (27 MHz) 
minus the transfer time of one pack (Tp).; 

101 The value 27000000(27 MHz) Is called a base so 
value below. 

[01 I'D] This base value is set so that the longest delay 
between when moving picture data is input to the de- 
coder buffer and when it fs decoded is 1 second 
(27000000 (27 MHz)). 2S 
10111] More speciiically. If the maximum moving pto- 
ture data storage tinie Is applied to .still picture data, all 
packs in the still picture data VOB must be transferred 
lo the decoder within 1 second (27000000 (27 MHz)). If 
SCR1 for the first pack is 0, the data stored In the first 30 
pack.will be decoded within 1 second (27000000 (27 
MHz)) after it is transferred to the decoder, and the SCR 
{SCR2), of the last pack in the same still picture data 
VOB is therefore pack transfer time Tp less than 
.27000000 (27 MHz). SS 

fOi 12] Th^:Ra^3S.tajMemrf|hi5:#Q§i^^^ 

i(^|:^jjivpyd^^^ 
!a|idisu.#>:/(i^ta;#^^^^ 

tiiei5^u^:^Ij^riv§dfefeeNCjMa^^ ^ 
.^pepjfiecli PTSVyiltiiE»f;;5aft^ lat^ipj^f ••basi.e ;yalM#.jl tl^ 
p.rejsei^it ^rtveatiori.c^njbe-^pplied xeg^^dless of what en- 
coder generates the system streams. 
[0113] It should be noted that the base value is de- 
fined in this preferred embodiment as 27000000 (27 4S 
MHz). The following equations (3) and (4) can therefore 
be derived where this base value is MaxT 



first audio pack is 27000000 (27 MHz). Using this 
value, the. audio pack will be input to the decoder 
continuously to the preced still picture data VdB 
at the shortest time satis^^ equation (1 ). in addi- 
tion, because the still picture data PTSl is 93003 
(90 kHz), the SCR must be set to a smaller value in 
order to simultaneously output the audio. 
(2) The presentation time stamp PTS (PTS3) of the 
first audio frame in the VOB is 93003 (90 kHz). As 
noted above, this is for an NTSC video signal; if PAL 
. vkJeo,P.TS3 is 93600. . 

[0115] It will also be obvious to one with ordinary skilf 
in the related art that irtsofar as the still picture data VOB 
and audio data VOB are encoded to satfsfy equations 
(1 ) and (2), the present invention shall not be limited to 
the.conditions (values) described above. 
[Oil 6] For example, if the video is an NTSC signal and 
the first SCR is 27000000 (27 MHz) rather than O. the 
followkig values apply. 

^<y?1i^.i??S0P80^^ 



'^l?S§?r:'54O0p0OO (= SCRI + 1 sec) 



PTSl = PTS3=: 183003 (= DTS1 + 3003) 



DTS1=:1BpOOO(=1sec) 

P117] If the video is an NTSC signal, the first SCR Is 
0. and PTS is 1 second, the following values apply. 

SCRIsO 



SCR3 = 260991 00 (= 1 sfec - 3003 x 300) 



SCfl2 + Tp:SMaxT 



(3) 



50 



PTSl = PTS3 =: 90000 (= 1 sec) 



SCR3s=MaxT 



(4) 



D'TSI = 86997 {= PTSl - 3003) 



[0114] The time stamps of the audio data VOBare de- 
scribed next. ' . 



[Oil 8] If the video Is a PAL signal and the first SCR is 
27000000 (27 MHz), the follovying values apply. 



(1) The system dock relerence SCR (SCR3) of the 
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SCR1 = 27000000 (= 1 sec) 



SCR2 5 26956116 (=: SCR3 - Tp 43885)) 



SCR2 S 53944704 SCR3 - Tp) 



SCR3 - 27000000 1 sec) 



SCR3= 64000000 (= SCR1 + 1 sec) 



PTS1 =: PTS3 = 93600 {= DTS1 + 3600) 



PTS1 = PTS3= 1B3600 {= DTS1 + 3600> 



10 



DTS1 = 90000 (= 1 sec) 



DTSIs 160000 (:::1 sec) 

[OllidJ if the video is a PAL signal, the firsi SCR is 0, 
and PTS is 1 second, the following values apply. 

SCRIsO 



IS 



20 



SCR2 ^ 25864704 (= SCR3 - Tp) 
SCR3 = 26920000 (= 1 sec - 3600 x 300) 
PTS1 s PTS3 90000 (si: 1 sec) 

DTS1 = B6400 PTS1 - 3600) . 

[01201 (f the transfer rats is 10.08 Mbps, and the video 
is an NTSC signal, the following values apply. 

SCR1=0 

SCR2 g 269561 1 5 (= SCR3 - Tp (=:43885)) 
SCR3 = 27000000 1 sec) 
PTSl = PTS3 93003 (= 0TS1 + 3003) 



30 



35 



40 



4S 



DTS1 =r 90000 (=1 sec) 

[01 21] It the transfer rate Is 10.08 Mbps, and the video 
Is a PAL signal, the following values apply. 

SCR1=0 



SO 



[0122] An operation whereby an MPEG stream hav- 
ing time stamps defined as described above is proc- 
essed by an exampiary decoder is described next below 
with reference to Fig. 19 and Rg. 20. Note that this de- 
coder is composed as shown- in Rg. 5. 
[0123] UKe Fig. 18. Fig. 19 shows the relationship be- 
tween decoder operation In digital still camera according 
to the present invention and the vanous time stamps 
when photo #1 is reproduced. 
[0124] The video output, still picture #1, and audio 
output, audb #1 , that are output for photo #1 are shown 
in Figs. 19(a) and 19(b). Figs. 19(c)and 19(d) ^owthe 
change in the data stored'to the video buffer 53 and au- 
dio buffer 57 as still picture #1 and audio #1 are decoded 
and output. Fig. 1 9(e) shows the pack sequence.and the 
time stamps (SCa PTS. DTS) written to each pack of 
the video stream #1 and audio stream #1 , both of which - 
are f^PEG streams, whan photo #1 is stored to disc as 
two streams #1 and #2. 

[Oi 25] It should be noted that the packet structure and 
further description thereof are omitted here as in Fig. 1 B. 
[01 26] The first part of the descrlplton of the reproduc- 
tion operation of a digital stilt camera according to the 
present invention starts with the operation for transfer- 
ring the packs of streams #1 and #2 shown in Fig. 1 9(e) 
to the demultiplexer 52. 

[0127] As shown in Fig. 19(e), stream #1 comprises 
video pack VI , video pack V2, video pack V3, and video 
pack V4'muttiplexed in sequence from the beginning of 
the stream. Stream #2 .likewise comprises audio pack 
A1 and audio pack A2 multiplexed in sequence starting 
from the beginning of the stream. It is important to note 
here that stream #1 comprises only video packs, and* 
stream #2 comprises only audb packs. 
[0128] The pack header of each pack also contains a 
system clock referende SCR. As. shown in Fig. 19(e), 
SCR#1 of video pack VI in stream #1 Is time t1 ; SCR#2 
of video pack V2 is time 12; SCR#3 of video pack V3 is 
time tS; and SCR#4 of video pack V4 is time 14. The 
presentation time stamp PTS and decoding time stamp 
DTS are also set in the first video pack in the wdeo 
stream VI. PTS#1 in video pack VI Is time 18, and 
DTS#1 is time t6. 

[0129] Id this preferred embodiment as described 
above, the value of time 11 . that is. the value of SCR#1 
in the first video pack VI / is 0. The value of SCR#4 In 
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the last video pack V4 is likewise 27000000 (27 MHz) - 
Jp, where Tp is the pack transfer time described above 
and Is 55296 (27 MHz). Assuming that the video data is 
NTSC coded/time 18 of PTS#1 is 93003 (90 kHz);and 
time 16 of DTS#1 is 90000 (90 .kHz). 
[0130] The system c\ock reference 8CR#5 of the first 
audio pack A1 in stream #2 is time t7, and SCR#6 of 
audio pack A2 is time 19. A presentation time stamp PT5 
is also set In audio packs A1 and A2 PTS#5 In audio 
pack A1 is time tS, and PTS#6 In audio pack A2 Is time 
t10. 

[0131] in this preferred embodiment as descried 
above, the value of time t7, that is, the value of SCf4#5 
In the first audio pack A1. is 27000000 (27 MHz). Time 
t6 of PTS#5 In QMdio pack A1 is the same .as the.vi^eo 
data PTS. lhat is, 93003 (90 kHz). 
[0132] The system tune ciock STC is reset to time t1, 
the value of SCR#1 in the first video pack VI , and each 
pack in stream #1 is then input to the demultiplexer 52 
at the t'mie indicated by the SCR of each pack 
[0133] That is, as shown In Fig. 19(0), the first video 
pack VI is input to the d0mutt^)lexer 52 at time t1 , video 
pack V2 is input at time t2, video pack V3 at time t3, and 
video pack V4 at time t4. 

[0134] The decoding process of a digital stiii camera 
according to the present in V0ntk)n differs from a conven- 
tional camera as described with reference toilis^#?ij^. 

•th.atijii9j=syst^WWtAj^^ 

r9$(sty(arf]l^r;'ajjiji;^;^^ 

stre/gfefi .#2 .#ie-ii3puL 

■^24tfJh..0^§^??^tfri3ig.^iti;^(ivtQr^^^^^ 

[0135] The first audio pack A1 in stream #2 is thus 

input to the demultiplexer 52 at time t7, and audio pack 

A2 is input at time 19. 

[0136] It is important to note here that the SCR#4 of 
the last Video pack V4 and the SCR#S of the first audio 
pack A1 are set to satisfy equatloiri (1) abqve, which can 
thus .be restated as follows. 



SCR#4 + Tp^SCR#5 



(1) 



[0137] Continuity between the SCR values of stream 
#1 and stream #2 is thus assured, the interval therebe- 
tween is at least equal to the pack transfer time, and the 
decoder can thus continuously process two streams 
without hanging up. 

[0138] The demultiplexer 52 outputs vkleo packs in* 
put thereto to the video buffer 53. and outputs audio 
packs Input thereto to the audb buffer 57. 
[01 39] The second part of the reproduction operation 
of a digital camera according to the present Invention 
described below is the (;i^](^:i;JgpQ^injand 
-atiQh5pf4h6\\^'i:J.e^^^ 

[0140] As shown in Fig. 19(c), while there Is an ignor- 
able delay between the video packs output from the de- 
multiplexer 52, the video packs are accumulated to the 
video buffer 53 at the SCR timing, that is, at time tl . t2. 



t3, and t4. Stili picture #1 comprises video packs VI to 
V4. As a result, all video packs constituting still picture 
#1 have been stored to the video bufter 53 once video 
pack V4 has been stored to this video buffer 53. As 

5 shown in Fig. 19(e), the decoding time stamp DTS of 
still picture #1 comprising vkJeo packs VI to V4 is time 
t6. The data accumulated to the video buffer 53 is there- 
fore decoded by video decoder 54 at time t6. and the 
data is cleared from the video buffer, thereby increasing 

fo the available buffer capacity. 

[0141] The decoded video pack data of still picture #1 
is an I picture. The decoded ! picture is stored to reor> 
dering buffer 55, and Is output from the decoder at PT3 
timeta 

IS [0142] The third part of the reproduction operation of 
a digital camera according tio the present invention de- 
scribed below is the relationship between the time 
stamps ahd the operation whereby audio pack data out- 
put to the audio buffer 57 is decodecf and output. 

20 [0143] As shown in Ffg. 1 9(d), the audio packs output 
from the demultiplexer 52 are stored to the audio buffer 
57 at time 17 and t9, thus increasing the amount of data 
stored to the audio buffer 57, Unlike the video data, the 
PTS and DTS are the same in the audio data. As a re- 

2S suit, audio dgta is output at the si^me time the audio de- 
coder. 5B [57, sic, and babw] decodes the audio pack 
data. More specifically, the audio pack A1 data stored 
to audio buffer 57 Is decoded by audio decoder 58 at 
the presentation time stamp PTS, i.e., time tS, and audio 

30 output begins. The audio pack A2 data stored to the au- 
dio buffer 57 at time t9 is then decoded and output at 
* the PTS, that is, time tl 0, by audk? decoder 58. 
[0144] It is important to nolis here that the PTS is the 
same in the stiii picture data stream #1 and the audio 

3S data stream #2. As a result, stream #1 and stream #2 
are input to the decoder at different times,- but are output 
at the same time, which is deterrrtined by the PTS. 
[0145] It will therefore be obvbus that insofar as the 
time stamps are within the limits defined above, an 

40 ' MPEG .stream comprising only still picture data, and an 
MPEG stream comprising only audio data, can be proc- 
essed continuously one following the other, by a decod- 
er, with the audio and video presentation occurring si- 
multaneously. 

4S [0146] It will afso be obvious that by recording the still 
ptotura data MPEG stream and audio data MPEG 
stream separately to disk, the audio to be reproduced 
with a- particular still picture can be freely and easily 
changed and edited after the still picture data is daptured 

so and recorded. 

[0147] Assume, for example, that still picture #1 and 
audio #1 described above with reference to Fig. 1 9 are 
the data recorded to disk when the image was photo- 
graphed. To later change the audio that is to be output 

55 simuitaneously with the still picture #1 , it is only neces- 
sary to record an MPEG stream encoded with time 
stamps derived from equations (1 ) and (2). An example 
of this new audio #2 additionally racofded as MPEG 
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stream #3 Is shown in Fig. 20. 
[0148] Thou^ not shown in the figures, management 
inforfnation indicating What audio data MPEG stream Is 
to be reproduced simultaneously with the MPEG stream 
for still picture #1 Is also recorded to disk. This manage- 
ment information can then be updated so that the MPEG 
stream for audio #2 is reproduced simultaneously with 
the MPEG stream for still picture #1 instead d the 
MPEG stream tor audio #1. 

DVD-RAM description • 

[01401 DVD-RAM Is described next below as a re- 
cording medium and recording format suitable lor re- 
cording MPEG streams as described above. 
[01 50] Advances in high density recording technolo- 
gies for rewritable optica! discs have expanded their 
range o! applications from computer data and music to 
Image data. A typical conventional optical disc has a 
guide channel of either lands or grooves formed on the 
signal recording surface of the disc. This has meant that 
signals are recorded using only the lands or the grooves. 
The development of a land and groove recording meth- 
od, however, has enabled signals to be recorded to both 
lands and grooves, thus approximately doubling the re- 
cording density of the disc. 

[01 si] Constant linear velocity (CLV) control Is also 
an effective means of improving recording density, and 
the development of a zoned CLV control method has . 
made it easier to implement CLV control. 
[0152] How to utilize these high capacity optica! discs 
to record AVdala, Including video and other image data, 
and achieve new products with features and functions 
far surpassing those of conventional AV products Is a 
major concern for the industry. 
[0153] It Is also thought that the availability of large 
capacity, rewritable optical disc media will result in the 
primary medium for recording and reproducing AV ma- 
terials changing from conventional tape media to optical 
disc media, The change from tape to disc media will also 
have wide-ranging effects on the functions and p8rtomf>- 
ance of AV equipment 

[0154] One of the greatest benefits to be gained from 
a switch from tape to disc media is a significant jncrease 
In random accass performance. White It Is jsossible to 
randomly acicess tape media, several ntinutes may be 
required to access a particular part of the tape due to 
the need to fast-fonward andlor rewind in a linear lash- 
ion. When compared with the seek time of optical disc 
media, which is typically on the order of several 10 mil- 
liseconds, there is an obvious and significant improve- 
ment in random access perlonriance achieved by' a 
switch to disc media. Tape is therefore obviously unsuit- 
able as a random access medium. 
[0155] Random access also means that distributed 
(that is» non-contiguous) recording of AV material is pos- 
sible with optical disc media, though impossible with 
conventional tape media. 



LoQic structuffl of DVO-RAM media 

[0156] The logic structure of DVD-RAM media is da- 
scribed next below with reference to Fig. 8. Fig. 8{a) 
s shows the directory file and the organization of the disc 
recording area. 

[0157] The recording area of the optical disc Is ar- 
ranged Into a plurality of physical sectors in a spiral pat- 
tern from the inside circumference to the outside circum- 

10 ference of the disc. 

[0158] The physical sectors of the disc are further al- 
located to one of three areas from the inside circumfer- 
ence to the outside circumference of the disc. A lead-in 
area is located at the inside circumference area of the 

IS disc. A lead-out'area is located at the outside clrciinnf er- 
ence area of the disc. A data area Is provided between 
the lead-in and lead-out areas. 
[0159] Each sector also has an address segment and 
a data segment The address segment stores address 

20 infonmation specifying the location of that sector on the 
optical disc, and an identifier identifying whether the 
sector is in the lead-in, data» or lead-out area Digital 
data is stored to the data segment. 
[0160] The data segment of sectors In the lead-In area 

2S contains information for Initializing the device used to 
reproducadata from the disc (reproductiorvdevice). This 
Informalfon typically includes a reference signal re- 
quired for SQJvo stabilization, and an ID signalfor dilfer- 
entiating one disc from another. 

30 [01 61 ] The data segment of sectors in the data area 
records the digital data constituting the application [? or 
user data ?] stored to the disc. 
[0162] The lead-out area identifies the end of the re- 
cording area for the reproduction device. 

35 [0163] Management information for managing disc 
content and constituting the file system is recorded to 
the beginning of the data area. This management infor- 
mation Is the volume information. The file system is a 
table of contents for grouping a plurality of disc sectors 

40 into groups, and managing these disc sector groups. A 
DVD-RAM medium according to the present invention 
preferably uses the file system defined in ISO 13346. 
[01 64] An optical disc according to this preferred em- 
bodiment has a file directory structured as shown in Fig. 

4fi 8 (a). 

[0165] Ail data handledby aDVD recording apparatus 
belongs to the VIDEO^RT directory directly under the 
ROOT directory. 

[0166] There are two basic file types handled by a 

BO DVD recording apparatus: a single management Infor- 
mation file, and at least one, though typically plural. AV 
files. 

Management Information lite 

[0167]- The content of the management infonr^atlon 
file Is described next with reference to Fig. 9 (a). 
[0168] The management information file contains a 
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yOB {video object) table and a PGC (program chain) 
table. A V08 is an MPEG program stream. The jSrogram 
diain defines the rdpipductbn order of individual ceils, 
A cell m a logic iinit for rieproductlohV and corresponds 
toaparticutarpartorailof aVOB. In other words, a V08 s 
is a meaningful unit in an MPEG stream* and the PGC 
is unit reproduced by an MPEG.str^am reproducing ap- 
paratus. 

[0169] The VOB table records the number of VOBs 
(Number^oLVOBs), and certain information about iQ 
each VOB. This VOB rnfonmation includes: the name of 
the corresponding AV file (AV_File_Name); the VOB 
identifier (VOBJD); the start address in the AV file 
(VOB.Start^Address); the end start address in the AV 
m (VOB^End^Address); Jhe VOB playback time is 
(VOB^PIayback^Time); and stream attributes 
(VOB^Attribute), 

[0170] The PGC table records the number of PGCs 
(Number_of_PGCs) [Numbsr„of_VOBs» sic], and cer- 
tain information about each PGC. This PGC information 20 
Includes: the number of cells In the PGO 
{Number_of_Cells). and certain cell information. 
[01 71 ] This cell Information Includes: the correspond- 
ing VOBJD; the cell start time In the VOB 
(CelLStart^Time); the cell playback time In the VOB 2$ 
(CelLPIaybacKJTIme); the address at whiph cell play- 
back starts in the VOB (CelLStart^Address) and the ad- 
dress at which cell playback ends (Cell^End^Address); 
an audio flag indicating that there is audb to be repro- 
duced simultaneously with the still picture data 30 
(Audio^Flag). When Audio^Flag is set to 1, cell exten- 
sion informatbn exists for the related audio data, that 
is, the VOBJD. CeiLStart„Tlme, CelLPIayback^Tlme, 
CelLStart_Address, and CelLEnd^Address. When 
Audlo_Flag is reset to 0, cell extension infonnatfon lor ss 
the related, audio data does not exist. 
[0172] It is important here lb note the audio flag 
(Audio.Flag), which is used to declare whether or not 
there Is audio data to be output simultaneously with the 
still picture, 40 

AVfile 



[0173] The AV file structure is described next with ref- 
erence to Fig, 9 {b). 45 
[01 74] An AV file has at least one, and typically plural, 
VOBs. VOBs are recorded continuously to disc, and 
VOBs associated with a particular AV file are arranged 
contiguously on disc. VOBs in an AV file are managed 
using the VOB info In the management information lile. . so 
When the DVD reproducing apparatus first accesses 
the management inlormatlon file, it reads the VOB start 
and end addresses, and is thus able to access the VOB. 
[0175] The togical reproduction unit of the VOB is the 
cell, A cell Is a part of the VOB to be reproduced; it may 
correspond to the entire VOB, and can be set as desired 
by the user. These cells make editing simple without ac- 
tually manipulating «ie AV dat&.. As with a. VOB, cell ac- 



cess Is managed using the cell infomiation In the man- 
agement Information file. A DVD reproducing apparatus 
thus accesses the management information file to. read 
"the cell start and end address iriformatioh In 'order tp 
access a cell. 

[0176] Cell address informatbn Is referenced to the 
VOB, and VOB address infomiation is referenced to the 

• AV file. As a result, the DVD reproducing apparatus ac- 
cesses a cell by adding the cell address information to 
the VOB address Infonmation to calculate the address 
in the AV file, enabling the DVD reproducing apparatus 
to access the AV file. 

Links between still picture data and audio data 

[0177] Howastillptctureandaudioare synchronously 
reproduced is described next with reference to Fig. 10. 
[0178] Fig. 10 (a) shows pari of the management in-, 
formation file described above. As shown in Fig. 10 (a), 
cell information for a still picture contains access Infor- 
mation . (VOBJD, CelLStart^Tlme, 
CellJ^layback^Time. CeiLStart^Address, and 
' CelLind^ddress) for the still picture data and the cor- 
responding audio data 

[0179] The audio flag (Audio^Flag) declares whether 
there Is audio data to be reproduced with the still picture 
data. Therefore, when the audio flag indicates that there 
Is audio data to be reproduced with the still picture data, 
the cell-also contains access. information for the audio 
data VOB, 

[0160] A relationship between still picture data and 
audio data is thus established by setting the audio flag 
(Audio_FIag) and declaring the VOB information for the 
audio data. 

[0181] Rg. 10 (b) shows an AV file for still pfeture data 
and audio data. Data stored in a VOB Is eHher still pic* 
ture data or audio data. There is no VOB that contains 
both still picture data and audio data in a multiplexed 
manner. Unlike moving picture data VOBs, in the 

• present invention, still picture data VOBs comprise only 
a single I picture video frame; ah intraframe compressed 
video image, and audio data VOBs contain only audio 
data. The still picture data and audio data playback con- 
trol Information Is generated by refening to the cell In- 
formation for the still picture data VOBs and audio data 
VOBs, and de^ininQ the still pkHure cell playback order 
from the PGC. 

[0182] It is therefore possible to freely combine still 
picture data and audio data streams by defining the 
playback order of referenced cells for separately record- 
ed still picture data and audio data, 
[0183] It should be noted that while this preferred em- 
bodiment has been described as having two VOBs for 
one MPEG stream; one for the video data and the other 
for the audk). data, the data structure is not lirriited as 
such as long as the audio data and the video data can 
be separated, and the separated audio data can be re- 
placed with another audio data. 
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[0184] For exampfa. the video data (video stream 
part) aiid the audio data (audio stream part) can be in- 
corporated in a single VOB. Such an exarnple fs dhown 
in Fig. 1 0(c). In this case, the video data of the stilt pic- 
turo is stored in the video part, which fs located h the 
reading half portfon of the VOB, and the audio data is 
stored in the audio part, which is located in the trailing 
hall portion of the VOB, Fig. 10(c) shows RTa.STO. 
VRO file, such as shown In Fig. 8(b). 
[0185] It is noted that the first system stream ST1 
shown in Fig. 11 and the video part shown in Fig. 10(c) 
are genenally referred to as a video part stream. Simh 
larly. the second system stream ST2 shown in Fig. 12 
and the audio part shown In Fig.' 10(c) ara generally re- 
ferred to as an audio part stream. 
[01 86] The file structure may also be as shown in irtg, 
"e{b).'ln this case, the ViDEO_RT directory, corresponds 
to the bVD_RTR directory, and RTaiFO. RTB^STO. 
VRO, RrrR_STA.VRO, and RTR^MOV.VRO files ara 
under the dvD_.RTR directory. 
[01 87] The RTR JFO file corresponds to the manage- 
ment Information file. The RTR^STO.VRO and 
RTB^STA. VRO files are related to the still picture data. 
The RTR^STO.VRO file records the still picture data 
(video part) and the audb data (audio part) simultane- 
ously recorded with the still picture dala. The RTR^STA, 
VRO tile records only the audio data (audio part) edited 
after initial recording. Audio data in the RTR_STA. VRO 
file is recorded with a relationship to still picture data 
recorded in the RTR_STO. VRO file. Moving picture dala 
Is recorded separately from still picture data in iiie 
RTR^MOV.VROfil©. 

Stilt Picture data VOB and audio data VOB 

[0188] As described above with reference to Fig. 11 . 
the time stamps for the still picture data VOBs and audio 
data VOBs are as shown below. 

SCR1=0 



SCR2^ 27000000 (27 MHz) - Tp 



SCR3 = 27000000 (27 MHz) 



Tp = 55296 (27 MHz) 



f>TS1s:PTS3 = 90000 + TV 



DTS1:s 90000 



Pescription of a DVD recording apparatus 

[0189] A DVD recording apparatus Is described next 
[0190] Fig. 1 is a block diagram of a DVD recording 

5 apparatus. Shown in Fig. 11 are: an optical pickup 11 
lor reading dala from and writing data to a disc; an error 
correction code (ECC) processor 12; a track buffer 13; 
a switch 14 for changing input to and output from the 
track buffer 1 3; an encoder 1 5; and a decoder 1 6. Ref- 

10 erence numeral 17 is an enlarged view of the disc sur- 
face. 

[0191] As shown in enlarged view '17, the smallest re- 
cording unit for data recorded to a DVD-RAM disc is the 
sector, whteh holds 2KB. One ECC bksck contains 16 
IS sectors, and is the unit processed by the ECC processor 
1 2 for error correction, 

[0192] Using a track buffer 13 enables AV data- re- 
corded at non-contiguous locations on the disc to be 
supplied to the decoder without ah interruptfon in the 
20 data stream. This is described below with reference to ' 
Fig. 2. 

[0193] Fig. 2 (a) shows the address space on the disc. 
•When the AVdata is recorded to two separate contigu- 
ous regions, [a1 . a2] and (a3, a4] as shown in Fig. 2 (a),, 
zs continMous presentation of the AV data can be main- 
tained while seekRig address a3 from a2 by supplying 
data accumulated to the track buffer to the decoder. This - 
IS Illustrated in Fig, 2 (b). 

[01 94] When reading AV data from address a1 starts 
30 at lime 11 , the data is input to the track buffer with output 
from the track buffer beginning at the same time. There 
is. however, a difference of {Mb - Vb) between the track 
buffer input rate Va and the output rate Vb from the track 
buffer. This means that data gradually accumulates in 
35 the track buffer at the rate (Va - Vb). This continues to 
address a2 at time t2. If B(t2) is the amount of data ac- 
cumulated in the track buffer-at time t2. the data B(t2) 
stored In the track buffer can be supplied to the decoder 
until reading begins again from address a3 at time 13* 
40 [0195] f^re specifically, If the amount of data read 
from [a1 . a2] before the seek operation begins is at least 
equal to a predetermined amount, i.e., at least equal to 
the amount of data supplied to the decoder during the . 
seek operation. AV data can be supplied without inter- 
ns ruplion to the decoder. ^ 

[01 96] It should be noted that the still picture data sys- 
tem stream ST1 and audio data system stream ST2 
processed contiguously by the decoder in the present 
inventk)n is not necessarily contiguously recorded to the 
so disc. In the case shown in Fig. 20, for.example, there 
are two audio clata system streams, streanis #2 and #3, 
that can be processed continuously with the still picture 
data system stream ST1 #1 by the decoder. It will be 
obvious that only one of these audio data system 
55 streams can be recorded contiguously to the still picture 
data system stream STI on disc, and the other audio 
dSta syslern stream ST2 must be recorded at an ad- 
dress that .is non-contiguous to stream #1. . 
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{01 97] A DVD recording apparatus comprised as de- 
scribed above, however, can .sllll. sujaply iwp npn-cpn- 
tiguous streams to the decoder with no mterruption be- 
■ 'tween the'stra'ams. This decoder ckn therefore cdntiri 
ously process two streams, and the operation described s 
with reference to Rg. 13 can be assured. 
[01 98] It should be further noted thai while the above 
example has adclressed reading, that IS| reproducing 
data from D VD-RAiW. the same principle applies to wail- 
ing, that is, recording data to DVD-RAM. io 
[0199] f^ore specifically, insofar as a predetermined 
amount of data is recorded contiguously to DVD-RAM, 
continuous reproduction and recording are possible 
even if the AV data is recorded non-contiguousty. 
[€i200] Fig. 12 is a block diagram of a DVD recording is 
apparatus^ . . > . . 

[0201] ' Shown in Fig. 12 are: a user interface 120.1 lor 
presenting messages to the user and receiving icom- 
mands from the user; a system controller 1202 forover> 
all system control and management; an input section, so 

1203, typically a camera and microphone; an encoder 

1204, Including a video encoder, audb encoder, and 
system stream encoder; an output section 1205, typi- 
cally comprising a monitor and speaker, a decoder 

1 206, including a system stream decoder, audio decod- 2S 
er* and video decoder; a track buffer 1 207; and a drive 
1208. 

[0202] The recording operation of a DVD recording 
apparatus thus comprised is described next below with 
•reference to the flow charts In Fig. 1 3, Fig. 1 4, and Fig. 
15. 

[0203] Operation starts when a user command is re- 
ceived by the user interlace 1201. The user interface 
1 201 passes the user comnnand to the system controller 
1202. The system controller 1202 Interprets the user 3S 
command, and appropriately instructs the various mod- 
ules to perform the required processes. Assuming that 
the user request is to capture a still picture and record 
the accompanying audio, the system controller 1202 In- 
structs theencoder 1204t6enoodeonevideoffBm.eand 40 
. encode the audio. 

[0204] The encoder 1204 thus video, encodes and 
then system encodes the one video frame sent from the 
input section 1203, thus generating a still picture data 
VOB. The encoder 1 204 then-sends this still picture data 4S 
yOB to the track buffer 1 207. (SI 301 ) 
[0205] This still picture data VOB encoding process is 
described more specifically below with reference to Rg. 
14. * 

(0206(1 The encoder 1204 first initializes the varkHis so 
time 8tamp& In this example, it resets the eystem clock 
reference SCR to 0, and Inltlalfees the PTS and DTS to, 
93003 {90 kHz) and 90000 (90 kHz), respectively 
(S1401) Note that if PAL video Is used, the PTS Is ini- 
tialized to 93600 (90 kHz), ss 
[0207] :ltrS]tiJlj^l!t^lU.rei.d.$t^ 
•.«^e.#pcoderd.?04:;!^.nye^^^^ 
andigacJtet'struc^^^ 



aasm^^ ^ -j ..H.....^.....^ ; 

[0208] .qn!ce:lb.e,pack 

• ^^e^,;.tl^e,.enGcidiejr ^204.pa(cu]at§|4fii^ ^Pf^ 

• :f?T^ t|rJ5>siah).p.k, and.1.ris.e4$:.t.h.e^^^^ 

and pack^lis^^^^ Note that 

the SCR of the first pack Is set to the initialization value 
of 0, and the PTS and DTS are set to the initlallzatton 
values of 93009 (90 kHz) and 90000 (90 kHz), respec- 
tively. The SCR of the last pack In the stream is forced 
to a time stamp earlier than 27000000 (27 MHz) minus 
the pack transfer time Tp. 

[0209] The encoder 1204 then loops back to 81 402, 
and determines whether still picture data recording has 
finished. If It has, the encoder 1204 notifies the system 
controller 1202 that still picture data VOB generation 
has been completed, Tlie system. controller 1202 then 
coritrols the drive 1208 to record the still picture data 
VOBs stored to the track buffer 1207.to Ihe DVD-RAM 
disc. (SI 403) 

[021 0] It wilt also be obvious to one with ordinary skill 
in the related art that while a DVD recording apparatus 
according to this preferred embodiment of the invention 
records to DVD-RAM disc after all still picture data VOBs 
have been generated, recording can proceed parallel to 
still picture data VOB generation to record the VOBs as 
they are generated. 

[021 1] Returning to Fig. 1 3, after still picture data en- 
coding is completed, the encoder 1204 detenmlnes 
whether there Is an audio recording to encode. If there 
Is, It begins encoding the audio data sent from the input 
section 1203. and sequentially transfers the generated 
audio data VOBs to the track buffer 1207. (SI 302, 
SI 303). 

[0212] This audio data encoding process is described 
more specifically below with reference to Fig. 15. 
[0213] The encoder 1204 first initializes the SCR and 
PTS time, stamps. In this example, it sets the system 
clock reference SCR to 27000000 (27 MHz), and initial- 
izes the PTS to 93003 (90 kHz). Note that if the simul- 
taneously presented still picture is PAL video, the PTS 
Is initialized to 93600 (90 kHz). (SI 501) 
[0214] If audio data recording Is not completed, the 
encoder 1204 converts the audio data to a pack and ' 
packet structure (SI 604), and calculates and insets the 
SCR and PTS time stamps (81 505). In this example, 
the SCR of the first pack is set to the Initialization value 
of 27000000 (27 MHz), and the PTS is set to 93003 (90 
kHz). 

[0215] The encoder 1 204 than loqDs back to S1 502, 
and determines whether audio data recording has fin- 
ished. If it has, the encoder 1204 notrtes the system 
ijontroller 1202. The system- controller 1202 then con- 
trols the drive 1208 to record the audio data VOBs 
stored in the track buffer 1207 to the DVD-RAM disc. 
(S1503) 

[021 6] It will also be obvious to one with ordinary skill 
in the related art that while a DVD recording apparatus 
according to this preferred-embodiment of the invention 
records to DVD-RAM disc after all audio data VOBs 
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have been generated, recording can proceed parallel to 
audio data VOB generation to record the VOBs as they 
are generated. 

[0217] The DVD recordlngi apparatus continues re- 
cording still picture data and audlodata to the DVD-RAM. 
disc using the above-described recording method until 
the user stops stream recording. 
[021 8] A stop recording command from the user is ap- 
plied to the system controller 1202 from the user inter- 
face 1 20 1 . The system controller 1 202 thus sends a stop, 
recording command to the encoder 1204, and controls 
the drive 1208 to record the remaining VOBs In the track 
buffer 1207 to the DVD:RAM disc. 
[0219] After compiellng the above-described se- 
quence, ihe system controlfer 1202 generates a man- 
agement informatior^ tile containing a VOB table arid 
PGC table as. shown in Fig. 9 (a)» and drives the drive 
1208 to record the management information file to the 
DVD-RAM disc. (SI 304) 

[0220] Decision diamond SI 305 then determines 
whether audio data was recorded If It was, the audio 
flag (Audio^Flag) is set to 1 1n this example (S1306); if 
there was no audio data^ the audio flag (Audlo^Flag) Is 
reset to 0 in this example (SI 307). 
[0221] The management information is also set to ad- 
just the cell playbacl<time (CeiLPIayback^Tlmo) for the 
slill picture data and ai5dio data* to the audio- playback 
time. 

[0222] The recording method according to the present 
invention as described at?ove thus records to DVD-RAM 
disc still picture data and audio data in which the time 
stamps are assigned to predetermined values. 
[0223] The playback (reproducing) apparatus of the 
DVD recording apparatus is described next below with 
referencjS to Fig. 1 2 and the llow chart in FJg. 1 6. 
[0224] Operation starts when a user command Is re- 
ceived by the user interface 1201. The user interface 
1 201 passes the user comniand to the system controller 
1202. The system controller 1202 interprets the user 
command, and appropriately instructs the varbus mod- 
ules to perform the required processes. Assuming that 
the user request is to play the disc, the system controller 
. 1 202 controls the drive 1 208 to read the PGC table cqn- 
talning the playback order from the management Infor- 
mation file. 

[0225] The system controller 1202 then determines 
specific PGC Infomiation based on the PGC table read 
from disc. Following the playback order indicated by the 
PGC Information, the system controller 1202 reproduc- 
es the corresponding VOBs. Mors sp^eciflcally, the PGC 
■ information contains the cell playback order. Each cell 
contains a VOBJD and VOB start and end address in- 
fonmation. This cell informatfon Is what enables access- 
ing the stilt picture data VOBs. (S1601) 
[0226] The system controner 1202 then determines 
the state of the audio flag (Audio^Rag) in the still picture 
data ceil to be reproduced. (SI 602) 
[0227] If the audio flag (Audra^Flag) is set (= 1)» the 



system controller 1202 reads the extended audio VOB 
informatfon, that is, the VOBJD and VOB start and end 
addresses, from the still picture data cell infonmalion to 
read both the still picture data VOB and the audio data 

5 VOB to be simultaneously reproduced. (S1603) 

[0228] As described above, the cell address informa- 
tion is referenced to the- VOB. and VQB address infor- 
mation is referenced toihe AVfile. Inpracttee. therefore, 
the VOB address information is added to the cell ad- 

w dress infomnation to calculate the abdress in the AV file 
that is used by the DVD reproducing apparatus to ac- 
cess and read AV data recorded to the OVD-FIAM disc. 
(S1604) 

[0229] It should be noted that if the audio flag 
IB (Audto«.FIag)ishotset(l.a.JsresettoO).thatis.onty 
still picture data Is to be reproduced with no audio', the. 
still picture data is presented for the time indicated by 
the CetI_PlaybacK_Time stored in the nnanagement in- 
lormalion file. 

20 [0230] The decoder process for continuously 
processing still picture data VOBs and audio data VOBs 
when the audio flag (Audlo^Flag) is set (= 1) is de- 
scribed more specifically below. 
[0231] That is, the system controller 1 202 first reads 

zs a still picture data VOB into the track buffer 1 207, and lf 
the audio flag (Audto^Flag) Is set. Instnicts the decoder 
1206 to decode the still picture data VOBs during the 
time needed to read the audio data VOB Into the track 
buffer 1207. The decoder 1206 Is Instructed to begin de-. • 

30 coding as soon as audio data VOB reading starts. The; 
decoder 1206 thus reads MPEG streams stored to the 
track buffer 1207, and passes the decoded data to the 
output section 1205; The output section 1205 outputs 
data received from the decoder 1 206 to the monitor and 

3$ speaker al the presentation time-specified in the data. 
[0232] flS^'mesTirfet^rSSdrrtg-ahd'cie^^^ 
data ^s dfeseribed^abcitte. trh'^Qe -dait^.auid^-^dfe 
can b& ^eproducedsynchr6nire'dld^a*pe.cifl0tf|ir^^^^^^ 
tatidh time bnce^audib'dSta readihgb'egihs;< 

40 [0233] It is important to note here that the decoder 
1 206 is able to process a single still picture and accom- 
panying audio data as a single VOB by constructing still 
picture data VOBs and audio data VOBs as described 
above. 

4S [0234] It should also be noted that while the present 
Invention has been descntied above with reference to a 
DVD-RAM disc, it can also be used with other types of 
media. The present inventwn shall therefore not be lim- 
ited to DVD-RAM discs and other types of optfcal discs; 

so [0235] Furthermore, the present invention has Ij^en 
described using by way of example ain audio stream as 
the stream to be simultaneously reproduced witii the still 
picture data system stream ST1. The invention shall not 
be so limited, however, and other types of infonnation 

ss that can be output wiUi a still picture data system stream 
ST1 can be alternatively used For example, a second- 
ary image- system stream comprising bitmapped data 
or text data can also be used. A typical application for 
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'.such a second image system stream is to provide .cap- 
tions or.subtilles displayed superirpposed on .the photo- 
graphed still picture. - • 
•'[0236] Yet f tirthen ttie present Irivehlibn Has been de- 
scribed using the cell as the unit for linking still picture 
data and audio data, Aiternattvely, one cell could be 
^quat to one VOB, and the still picture data and audio 
data could be linked in VOB units. 
[0237] Yet further, the present invention has been de- 
scribed using same, the cell playback time 
(CelLPIayback_Tlme) information in the- still picture da- 
ta and audio data. The cell playback time, however, 
need not necessarily be the same. For example, the au- 
6jo data information could be given priority such that 
yvhen the .reproducing apparatus reads a different ceil 
playback time (CelLPIaybackJlme) it ignores the play- 
back- infonpation for the -etiil picture data. 
. [0238] Yet further, the present invention has been de- 
scried with the still picture data VOBs and audio data 
VOBs recorded to. an AV Ilia Separately from other 
VOBs. The present invention does*not impose any limits 
on the AV fiie structure, however, and still picture data 
VOBs and audk) data VOBs can be recorded with other 
VOBs in the same AVfile. 

Advantages of the invention 

[0239] In an optical disc to which iti^^t^spj 
•ft8t^iari'^i^.u.dj^#}aj^^^^^ 
•areiii?a^,ojN^f5gg|g^ 
struptWii^l^te^iS^ti^ 
pjctjjr!B^Jata,;lGf'ft 

Tefer4nC5e,$©,ii2)v and the time at which input of the first 
pack of audio data to the decoder buffer starts (system 
plock reference SCR3), are recorded by means of the 
present invention to satisfy the equation . . 



. .SCFJ3 = 27000000 (27MHz) 
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' s^ill picture data audio data encoded by different en- 
coders can still be decoded as though they are a single 
MPEG stream. 

[0242] Furthermore, by recording the [still picture) da- 
ta presentation start time (PTS1) and audio data pres- 
entation start time (PTS3) as the same values, still pic- 
ture data can be presented synchronized to the audio 
data, that is, presentation can begin simultaneously 
[0243] In addition, by defining the still picture data 
■presentation start time (PTS1) and audio data presen- 
tation start time (PTS3) as (qIIows: ' / 

PTS1 =:.PTS3=90pqO.(90kHz) +Tv 

the decoder can synchronously reproduce even still pic- 
ture data and audio data encoded by different encoders. 
[0244] Yet further, by setting an identification flag 
(Audio^Fiag) for declaring the presence of audio data 
to be synchronously reproduced in the management In- 
fomfiation of still picture data, an optical disc reproducing 
apparatus can determine whether there Is audio data to 
be reproduced, and still picture data and audio data can 
* thus be synchronously reproduced. 
[0245] Although the present invention has been de- 
scribed in connection with the preferred embodiments 
thereof with referenpe to the accompanying drawings, it 
is to be n6ted that various changes and modifications 
will be apparent to those skilled in the art. Such changes 
and modifications are to be understood as included with- 
in the scope of the present invention as defined by the 
appended claims, unless they depart therefrom, 



SCR2 + Tp:£SCR3 
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where Tp is the time required to transfer one pack to the 
decoder buffer. ' 

[0240] This makes it possible to decode separately re- 
corded still picture data and audio data system streams 
as though they are a single MPEG stream. 
[0241] In addition, by recording the time at which input 
of the first pack of still picture data to the decoder buffer 
starts (SCR1 ). the time* at which Input of the last pack of 
still picture data to the decoder buffer starts (SCR2), and 
the time at which input of the first pack of audio data to so 
the decoder buffer starts (S.CR3), to the fdlqwing val- 
ues: "/ . . 

SCRIsrO 



SCR2+TP ^ 27000000 (27MHz) 



An optical disc that Is reproducible by a reproducing 
apparatus having a decoder buffer {53» 67), decod- 
er (54, 58), and output section (55, 56), said optical 
disc having recorded thereon: 

management information for managing one. or 
more recording area on the disc as a file; • 
a video part stream {STI ) comprising a plurality 
of units containing still picture data for one pic- 
ture, said units in the video part stream being 
. recorded as a portion in said file, and 
an audio part stream {ST2) comprising one or 
a plurality of units containing audio data to be. 
reproduced with the still picture data, said units 
in the audio part stream being recorded as a 
. portion in said file; 
wherein jsald units store time stamp I.nfonmation 
indicative of a time /equlred for a decoding 
process and the time at which the data Is to be 
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outpul, 

said tima stamp information includes a tinria 
SCI=12 Indicativd of a tima at which the iast unit 
In the video part stream Is to be Input to a de- 
coder buffer (53), and ' * * 
a time SCR3 indicative of a time at which the 
first unit in the audio part stream is to be input 
to a decoder buffer (57). and 
said times SCR2 and SCR3 are defined to sat- 
isfy the toilowing relation: 

SCR2+fpSSCR3 

where Tp is the time required from the start to* is 
the end of inputting one unit of the video part 
stream (ST1 ) to a decoder buffer, wherein said 
units In the video part stream are aligned in se- 
quence within said file, and wherein said units 
in the audio part stream are aligned in se* 
quence within said file. 

The optical disc as set forth In claim 1. wlierein the 
time stamp infofmation further includes a time 
SCR1 indicative of a time at which the first unit in . 2S 
the video part stream is to bs input to. a decoder 
buffer, and the times SCR1 and SCR2 are defined 
as follow. 

30 

SCRIsO . 

SCR2 + Tp = 27000000/(27MH2)= 1 See. 

wherein (27 MHz) indicates the count of a 27 MHz 
clock. 

3. The optical disc as set forth In claim 1 , wherein time 
SCR3 is defined as: 

5CR3 = 2700CX)00 f (27 lyiHz) 1 sec. . 

4. - The optical disc as set forth In claim 1 ; wherein'the 4S 

time stamp information further Includes: 

time PTS1 indicative of atime at which the vid- 
eo part stream is output from the output section 
(55,66); ^ 
time PTS3 indicative of a time at which the au- 
dio part stream is output from the decoder (58); 
and . 

times PTS1 and PTS3 iare the same. 

ss 

5. The optical disc as set forth in claim 1 . wherein the 
time stamp infonnation further includes: 



decoding start lime DTSt indicative of a time at 
which a decoder (53) starts decoding the video 
part stre&n; and 
time DTS1 Is deflried as: 

DTS1 s: 90000 / (90 kHz) ^ 1 sec 

wherein (90 kHz) Indicates the count of a 90 
kHz clock. 

6. The optical disc as set forth in claim 4, wherein 
times PTS1 and PTS3 are defined by the following 
equation: 

PTSl = PTS3 = 90000/(90 kHz) + Tv 

where (90 kHz) indicates the count of a 90 kHz 
clock, and Tv is the video data frame period: 

7. The optical disc as set forth in claim 1 . wherein vid- 
eo and audio part stream management infonnation 
(VbtUrrteJnfdjntiatibh) IsfgrtherriScbrasd'felh^'d^ 
ticjaldisc; &n^|. 

mMageiti'Wirtf^jWtibn fdr the ')ifid|o;i^^ , 

ihfe|ude5^^1d0ntlticMlm.ffe^ 

clartiig^hec© is ^UjSi^?- data tb fcf e.^f epicbeii^i^ syhf^ ' 

cWfonized wiih'tH^.stiif pletiire datki 

a An optical disc recording apparatus for recording a 
system stream containing still picture data and au- . 
dio data to be reproduced with the still picture data 
to an optical disc that Is reproducible by a reproduc- 
ing apparatus having a decoder buffer (53. 57), de- 
coder (54, 58), and output section (55. 56). said op- 
tical disc recording apparatus comprising. 

an encoder (1204), and 
a system controller (1 202); 
said encoder (1204) generating a video part 
stream (ST1) comprising a plurality of units 
containing still picture data for one picture, and 
an audio part stream {ST2) comprising one or 
' .a plurality of units containing audio data to be 
reproduced with the stiU picture data; 
said encoder (1204) storing in said units time 
stamp information indicative of a tirrte required 
for a decoding process and the time at which 
the data Is to be output: 
wherein the time stamp information includes a 
time SCR2 indicative of a time at which the iast 
unit In the video part stream Is to be input to a 
decoder buffer (53), and 
a time SCR3 indicative of a time at whfch the 
first unit In the audio part stream Is to be Input 
to a decoder buffer (57), and 
saki times SCR2 and SCR3 are defined to eat- 
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. isfy fhe.folloyying rdl^tion: 



' |h0 video part . stream an identlfjcatlon f(ag 
. (Audjo^Flag) for .declaring l^sr^ audio data to be 
reproduced synchronized with the still picture data. 



9. 



where Tp Is Ihe time required from the start to 
the end of inputting one unit to a decoder buffer, 
wherein each unit recorded on said disc indi- 
cates a contiguous.serles of data on a track. 

J\)Q optical disc recording apparatus as set forth in 
clpiim 8, wherein the encoder further stpres as time 
(Stamp Wprm^tion: 

a time SGR1 indicative of a time at which the 
first Unit in the video part stream Is input to a . 
decoder buffer (53), and 
.a time PTS1 indicative of a time at which the 
video part stream is output from the output sec- 
tion (55, 66), 

Wherein times SCR1, SCR2, and PTSI.are de- 
finad as follow: 

SCRlr:0 



SCR2 = 27000000/(27 MHz) - Tp 



PTS1= 90000/ (90 ltHz)+Tv 



SCR3 = 27000000 /(27 MHz) 



PTS3 =: 90000/(90 kHz) + Tv. 



11. The optical disc recording apparatus as set forth in 
claim 8, wherein the system controller generates 
video and audio part stream management informa- 
tk3n, afijd stores in Ihei management information for 
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Where (27 MHz) indicates the count of a 27 MHz 
clock, 

(90 kHz) indicates the count of a 90 kHz clock, 3$ 
Tp Is the time required to transfer the last unit 
of the v)de.o part stream, and 
Tv is the video data frame period. 

10. The optical disc recording apparatus as set forth in 40 
claim 9, wherein the ericoder further stores as time 
stamp information: . 

a time PT33 indicative of a time at which the 
audio part stream Is output from the decoder 4S 
.(56); and 

times SCR3 and PTS3 are defined as follow: 



12. The optical disc recording apparatus as set forth In 
claim 8, wherein the system controller records au- 
dio data reproduction time (CelLPiayback^Tlme) in 
the managernent information for. the audio part 
stream. 

13. An opticat disc recording method for recording a 
system stream containing stiii picture data and au» 
dio data to.ba reproduced with the stilt picture data 
to an optical disc that is reproducible by a reproduc- 

. ing apparatus having a decoder buffer (53, 57), de- 
. . coder (54, 58), and output section (55. 56). said op- 
tical disc recording mettiod comprising: 

a management information recording step for 
recording management information lor manag- 
ing one or more recording area on the disc as 
■ ' a file; 

a video part stream (ST.I J recording step for re- 
cording a vkieo part stream (ST1) comprising 
a plurality of units containing still picture data 
for one picture, said pnits in the vkieo part 
stream being recorded as a portion in said file; 
an audio part stream (ST2) recording step for 
recording an audio part stream {ST2) compris- 
ing one or a plurality of units containing audio 
data to be reproduced with the still picture data, 
said Units in the audio part stream being record- 
ed as a portion In said file; and 
a time stamp informatton recording step for re- 
cording time stamp informatton indicative of a 
time required for a decoding process apd out- 
put to said units; 

wherein the time stamp infomnation includes a 
time SCR2 indicative of a time at which the last 
unit in the video part stream is to be input to a 
decoder buffer' (53), and 
a time SCR3 indicative of a time at which the 
first unit in the audio part stream is to be input 
to a 6ecodB( buffer (57), and 
said times SCR2 and SCR3 are defined to sat- 
isfy the following equation: 



so 



SCR2 + Tp:=SCR3 

where Tp is the time required from the start to 
the end of inputting one unit to a decoder buff er, 
wherein saW units in the video part stream are 
aligned in sequence within said file, and where- 
in said units in the audio part stream are aligned 
, in ^equerice wilhin.said file. 

14. The optical disc recording method as set forth in 
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claim 1 3» wherein the lime stamp infomialion further 
includes: 

a time SCB1 Indicative of a time at which the 
first unit in the video part stream Is Input to a 
decoder buffer (53), and 
a time PTS1 indlcativa of a time at which the 
video part stream Is output from the output sec- 
tion {55*. 56), 

wherein limes SCFll , 5CR2. and PTS1 are de- 
fined as follow: 

scm>=o 



SCR2 27000000 /(27 MHz) - Tp 
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PTS1 =: 90000 / (90 kHz) + Tv 

Where (27 MHz) indicates the count of a27 MHz 
clock. 

(90 kHz) Indicates the count of a 90 kHz ctocK 
Tp Is the time required to transfer the last unit 

of the video part stream, and 
Tv Is the video data frame period. 

15. The optical disc recording method as set forth in 
clairn 1 4, iwherebi the time stamp infdrmalton further " 
includes: 

a time PTS3 indicative of a time at which the 
audio part streain Is output from the decoder 
(SB): and 

times SCR3 and PTS3 are defined as follow: 
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PatentansprQche 

1. Optische Disk, die wiedergebbar 1st durch eine Wie- 
dergabevorrlchtung, mil einem Dekodiererpuffer 
(53, 57)» einem Oekodierer (54, 58) und einer Aus- 
gabesektion (55. 56), wobei auf der optlschen Disk 
aufgezeichnel ist: 

Venwanungslnformationen zum Venivalten von 
einem oder mehreren Aufzeichnungsberei- 
chen auf der Disk als eine Datei; 
ein Vldeo-Teilstrom (STl) nnil einer Mehrzahl 
von Einheiten mit Standbilddaten fur ein Biid, 
wobei die Einheiten In dem Video-Teilstrom als 
Abschnltt in der Date! auf gezeichnet sind. und 
ein Audio-Teilstrom (ST2) mIt einer Oder meh- 
reren Einheiten mit Audiodaten, die mil den 
Standbilddaten wiederzugeben sind. wobei die 
Einheiten In dem Audio-Teilstrom als Abschnitt 
der Date! aufgezeichnet sind; • 
• wobei diese Einheiten Zeitmarkenihformatio- 
nen speichern, welche eine fur einen Dekodie- 
rungsvorgang erforderliche Zeit und die Zeit 
angeben, -zu welcher die Daten auszugeben 
sind, 

wobei die Zeitmarkenlnfomiatlon eine Zeit 
SCB2 beinhaltet. welche eine Zeit angibt, zu 
walchar die lelzta Einheit in den Video-Teilst- 
rom in einen Dekodiererpuffer (53) elnzugebeh 
ist, und 

eine Zeit SCR3. wetche eine Zeit angibt, zu wel- 
cher die erste Einheit in dem Audio-Teilstrom in 
einen Dekodiererpuffer (57) einzugeben ist, 
und 

wobei die Zeiten SCR2 und SGR3 bestinimt 
sind. urn die lolgende Bezlehung zu erf iillan: 



SCR3 = 27000000/(27 MHz) 

PTS3 =: 90000 /(90 kHz) + Tv. 

16. The optical disc recording method as set forth In 
claim 13, further comprienig: 

a management infomnatibn recording step for 
recording management Infdrmatfon for the vkJeo 
and audio part streams, and generates in the man- 
agement information for the video part stream an 
identification flag (Audlo_Flag) for declaring there 
is audio data to be reproduced synchronized with 
. the still picture data. 

17, The optical disc .recording method as set forth In 
. claim 1 6. wherein an audio data reproduction time 

(CelLPIaybacleTlme) Is further stored in the man- 
agement information for the audio part stream. 
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SCR2 + Tp 5 SCR3. 

wobei Tp die vom Anfang bis zum Ende der Ein- 
gabe einer Einheit des Vkdeo-Teilstroms (STl) 
in einen Dekodiererpuffer erforderliche Zeit ist, 
wobei die Einheiten in dem Video-Teilstrom in 
einer Folga innerhalb der Datei ausgerichlet 
sind* und wobei die Einheiten in dem Audio- 
teiistrom In der Folge innerhalb der Datei aus- 
gerlchtet sind. 

Optische Disk nach Anspruch 1 , 
bei welcher die Zeitmarlcaninf ormatfon weiterhin ei- 
ne Zeit SCR1 beinhattet, welche eine Zeit anzeigt, 
zu welcher die erste Einheit In dem Video-Teiistrom 
in einen Oekodiererpuffer'elnzugeben ist, und die 
Zeiten SCR1 und SCR2 sind wie folgl definiert: 

3CR1 = 0 
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SCR2 + Tp = 2700(mO/[27 MHz) = 1 s. 
Wobei (27 MHz) die Zahliing e|nes'27 MHz-Takles 



Tellstrom " ein Identifizierungs-Flag 
(Audlo^Flag) belnhaltel, zum Angeben, dass 
Audtodaten synchronislert mit den Standbifd- 
■'daten'wfedeau^^^ 



3. Optlscha Disk nach Anspruch 1 . 

bei welcher die Zmi .SCR3 deiinmn 1st ais: 



SCR3 = 27000000/(27 MHz) = 1 s. 

4. Optische Disk nach Anspruch 1 1 

. bel wslcher die Zeitmarkeninformatlon weHer- 
hin belnhaltel: . 

efne Zeil PTS1 , welche eine Zeit angibt, zu wel- 
cher der Video-Teitelrom von der Ausgabesek- 
tion (55, .56) ausgegeben wird; 
eine Zeit PTS3, welche eine Zeit angibt, zu wel- 
cher der Audio-Teifstrom von dam Dekodierer 
(58) ausgegeben wird; 

die Zaiten PTS1 und PTS3 sind die gieichen. 

.5. Optische Disk nach Anspruch 1, 

bei welcher die Zeitmarkeninformatlon welter* 
hin belnhaltel: 
. eine Dekodierungsanfangszelt DTS1, welche 
eine Zeit angibt, zu welcher eIn Dekodierer (53) 
das Dekodleren des Vkieo"Tel(stroms beglnnt; 
und 

die Zeit DTS1 istdefinlertals: 
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DTS1.r:90DOO/(9DkHz) = 1s. 

wobei (90 kHz) die Zihlupg eines 90 kHz*Tak- 
tes bezelchnel. 

6. Optische Disk nach Anspruch 4, 

bei wefcher die Zellen PTS1 und PTS3 bestlmmt 
sind durch die folgende Gieichung: . 

PTSl =:PTS3 = 90000/ (90 kHz) + Tv . 

wobei (90 kHz) die Zahlung eines 90 kHz-Taktes 
bezelchnel undTv die Videodaten-Vollblld-Perlode 



7» Optische Disk nach Anspruch 1 , 

bei welcher die Video- und. Audio-Teilstrom- 
Verwallungslnformation (Lautstarkeinformati- 
on) wellerhin auf der optlschen Disk aufge- 
zelchnet Isl, und 

die Verwaltungsinlormation fur den Video- . 
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Aufzeichnungsvorrlchtuhg fOr eine optische Disk 
zum Aufzeichnen eines Systemstromes mit Stand- 
bilddaten und Audiodaten, die mit den Standbildda- 
ten wiederzugeben sind, auf einer opiischen Disk, 
die wiedergebbar ist durch eine Wiedergabevor- 
richtung mit einem Dekodlererpuffer (53, 57), einem 
Dekodierer (54, 58). und einer Ausgabesektion (55, 
56). wobei die AufzekshnungsvonrlchtungfQrdje op- 
tische Disk umf asst: 

einen Kodierer (1204). und 

* eine Systemsteuerung (1202); 

wobei der Kodierer (1204) einen VideoTellst- 
rom (ST1 ) erzeugt, ml! einer Mehrzahl von Ein- 
helten mit Standbltddaten fur ein Bib, und 
einen Audlo-Teilstrom (ST2) mit einer oder ei- 
ner Mehrzahl von Einherten mil Audlodaten, die 
mit den Standbilddaten wiederzugeben sind; 
. wobei der Kodierer (1204) In den Elnhehen 
Zeitmarkenlnformatlonen spelchert, welche ei- 
ne Zeit angeben; die fOr einen Dekodieaings- 
vorgang erforderllch let, und die ZeU, zu wel- 

* Cher die Daten auszugeben sind; 

wobei die Zeitmarkenlnfonrtation eine Zeit 
SCR2 beinhaltet, welche eine Zeit angibt, zu 
welcher die letzte Elnhelt in dem Vldeo-Teilst- 
rom in einen Dekodiererpuffer (53) einzugeben 
ist, und 

eine Zeit SCR3, welche eine Zeit angibt, zu wel- 
■ Cher die erste Elnhelt ri dem Audlo-Teilstrom in 
einen Dekodlererpuffer (57) einzugeben 1st, 
und . 

wobei die' Zeiten SCR2 und SCB3 deflnlert 
sind, urn die folgende Beziehung zu erfOllen: 

SCR2 + Tp;SSCR3 

wobei Tp die vorn Beginn bis zum Ends der Ein- 
gabe einer EInheil in einen Dekodiererpuffer er- 
forderllche Zeit ist, wobei jede auf der Disk auf- 
gezetehnete .Einhelt eine fortl^ufende Reihe 
von Daten auf einer Spur angibt 

Aufzek:hnung8Vorrk:htung fOr eine optische Disk 
nach Anspruch 8, bei welcher der Dekodierer wei- 
terhin als Zeitmarkeninformatlon spelchert: 

eine Zeil SCf=^1 , welche eine Zeit angibt, zu wel- 
cher die erste Einhelt in dem Video-Tellstrom In 
einen Dekodiererpuffer (53) eingegeben wird, 
und 

eine Zeil PTS1 , wetehe eine ZeR angibt, zu wel- 
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Cher der Video-TeHslrom von dam Ausgabaab- 

schnitt (55, 66) ausgegeben wird. 

wobei dia Zeiten SCR1. SCR2 und PTS1 wis 

folgtdefiniertsind: 

SCR1=0 



SCH2 « 27000000 / (27 miz) - Tp ,^ 

PTS1 =90000 / (90 kHz) +Tv/ 

wobel (27 mz) die ZShlung einas 27 MHz-Tak- is 
tes angibt, 

(90 kHz) die Zahlung Bines 90 kHz-Tak!es an- . 
gibt. 

Tp die zum Obsrtragen dsr letzten Eioheit des 
Video-Teiistfoms ertordertiche Zelt ist, und ' so 
Tv die Vidaodaten-VollblkJ-Perioda Isl. 

10. Aufzeichnungsvorrichtung fOr eine optlsche bisk 
nach Anspruch 9, bei wetoherder Kodierer welter- 

hin als Zeilmarkeninformation speichart: ^ 

eine Zeit PTS3. welcha eine Zeit angibt, zu wel- 
Cher dor AudioTeilstrom von dem Dekodierer 
(SB) ausgegeben wird; und 
die Zeitjsn SCR3 und PTS3 sind wie folgt deft- 3a 
niert: . 

SCR3 = 27000000 / (27 MHz) 

3S 

PTS3 = 90000 / (90 kHz) + Tv, 

11. Aufzeichnungsvorrichtung IQr eine optlsche Disk 
nach Anspruch 8, bei welcherdie Syslemsteuerung 40 
VkJeo- und Audio-Teilstrom-Verwaltungslnformatio 
nen eizeugt, und in den VenA/altungsintormationen 

fOr den VIdeo-TeBstrom ein Identifizlerungs-Flag 
(Audio^Flag) spelcherl. zum Angeben. dass Au- 
diodaten synchronisiert mil den Standbilddatan 4S 
wlederzugeben sind. 

12. Aufzeichnungsvorrichtung fOr eine optlsche Disk 
. nach Anspruch 8, bei welcher die Syatemstauerung 

die Audiodaten-Wiedargabezeit so 

(Ceil^PlayfaackJfffne) in der Ven^waltungsinlormali- 
on (fir dian Audio-Teilstrom aufzeichnet. 

1 3. Aufzeidinungsvarfahren f Or eine optlsche Disk zum 
Autzelchnen eines Systemstromes mit Standbild- s$ 
daten und Audibdeiten, die mit den Standbilddatan 
wlederzugeben sind. auf eiher optischen Disk, die 
wledergebbar ist durch eine Wiedergabevorrich- 



tung mit einem Dekodlererputfer (53, 57). 'einam 
Dekodierer (54, 58) und einer Ausgabesektwn (55, 
56). wobel das Aulzeichnungsverfahren ffir die op- 
tlsche Disk umfasst: 

einen Vefwallungsinformations-Aufzelch- 
nungsschriti zum Aufzeichnen von Vanwal- 
tungslnfonmationen zum Venwalten von eInem 
Oder mehreren Aufzelchnungsberefehen auf 
der Disk als e ine Datei; 

einen Video-Teilstrom (STl)-Aufzelchnungs- 
schritt zum AuJzelchnen eines Video-Teilstro- 
mes (ST1) mit einer Mehrzahl von Einheiteri mit 
Standbilddatan fur ein Bild, wobei Einheiten in 
dem Video-Teilstrom als ein Abschnitt in der 
Datei aufgezeichnet warden; 
einen Audlo-Teiistrom (ST2)-Aufzeichnungs. 
schritt zum Aufzeichnen eines Audio-Teitetro- 
mes (ST2) mil einer Oder mehreren Einheiten 
mil .Audiodaten, die mit dan Standbilddaten 
wlederzugeben sind. wobel die Einheiten In 
dem Audlo-Tellstrom als Abschnitt In der Datei 
aufgezeichnet sind; und 
einom Zeitmarkeninformations-Autzeich- 
nungsschrill zum Aufzeichnen von Zeitmarken- 
. infomiationen. welch'e eine fur einen Dekodia* 
rungsvorgang und zum Ausgeban der Bnhei* 
ten erfordarlicha Zeit angeben; 
wobel die Zeltmarkeninfonmation eine Zelt 
SRC2 beinhaltet, welche eine Zeit angibt, zu 
welcher die letzta Einheil in dem Video-Teilst- 
rom In einen Dekodlererpuffer (53) einzugeben 
Ist, und 

eina Zeit SCR3. welcha eine Zeit angibt. zu wel- 
• Cher dia erste EInhelt in dem Audio-Teilstrom in 
einen Dekodlererpuffer (57) einzugeben ist 
und 

wobei die Zeiten SCR2 und SCR3 bestimmt 
sind. urn die folgende Gleichung zu erfullen: 

SCR2 + TpaSbR3 

wobei Tp die vom Anfang zum Ende der Einga- 
be einer Einhelt in einen Dekodlererpuffer er- 
forderllche Zeit ist. wobei die Vfcieoeinheiten in 
dem VkJeo-Tellstrom in einer Foige Innerhalb 
der Dalai ausgerk^htet sind, und wobei die Ein- 
heiten in dem Audfo-Teilslrom in einer Foige ki 
der Datei ausgerichtet sind. 

14. AufzeicHnungsverfahren fur eine optische Disk 
■ nach Anspruch 13. bei welchem die Zeitmarkenih- 
formation weiterhin beinhaltet: 

eine Zeit SCR1 . dia eine Zeit angibt, zu welcher 
die erste Einheit In dem Video-Teilstrom in ei- 
'nen Dekodlererpuffer (53) ebgegeben lArilrd. 
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-und 

..eine Zett PTS1 , die erne Zeil angibi, zu welcher 
der Video-Teilstrom yon der Ausgabesektion 

■ (55, 56) ausgegeben wird, • 
wobel die Zeiten SCR1, SCR2 und PTS1 wle s 
folgt dsfiniert sind: 



SCR3 = 27000000 / (27 MHz) 



. PTS3 = 90000/ (90 kHz) + Tv. 

16. Aufzelchnungsvorfahren fOr efne optische Disk 
nach Anspruch 13, mit: einem Verwallungsintorma- 

. tbns-Aufzeichnungsschrftt zum Aufzeichnen von 
Verwaltungslnformationan fur die Video- und Audjo^ 
Teilstr6me, und erzeugt rider Venwaltungslnforma- 
tfon fur den Video-TeKstrom ein Identlflzlerungs- 
Rag {Audio_Flag) zum Angeben, dass dort Au- 
diodaten synchronisiert mit den Slandbifddaten 
wiederzugeben sind. 

17. Aulzeichnungsverfahren fur eine optische Disk 
nach Anspruch 16, bel welchem eine Audiodaten- 
Wlederg^ezeit (CelLPIaybacleTlme) weiterhin in 
der Varwaftungsinforrnatjon fur den Audip-Tellstrorn 
gespeichert IsU 
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SCB1 =: 0 



SCR2 = 27000000 / (27 MHz) - Tp 



PTSl = 90000 / (90 kHz) + Tv, 

wobel (27 MHz) dioZShlurig e(nes27 MHz-Tak- 
tesanglb!, 

(90 kHz) gibt die Zahlung elnes 90 kHz-Taktes 
an. 

Tp Is! die zum Obertragen der letzten Einheit 
des Video-Teilstromes erforderlfche Zeil, und 
"TV isl die VIdeodaten-VolIbild-Perioda, 



15. Aulzeichnungsverfahren fOr eine optische Disk ss 
.nacfi Anspruch 14, bei weichem die Z^ltmarkenin- 
'formation weiterhin belnhallet: 

eine Zelt PTS3. vyelche eine Zeil angibt. zu wel- 
cher der Audlo^Teilstrom von dem Dekodisrer 30 
(58) ausgegeben wird; und 
Zeiten SCR3 und PTS3, wcfche wie folgt defi- 
niertsind: 
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Revendteatlpns 

1 . Disque opticus qui peut dtre reproduit par un appa- 

reji'de rejjrbduction'coifnjjortant line nfigrnbire tarri^ 

pon de dScodeur (53, 57), un dSoodeur (54, 58) et 
une section de sortie (55, 56), ledit disque optlque 
comportant, enregistrds sur ceiui-ci : 

des informations de gestion destinies S g6rer 
une ou plusieurs zones d'enreglstrement sur le 
disque sous fonme d'un fichier, 
un flux de partie vid^o (ST1) comprenant une 
plurality d*unit6s contenant des donn6es d'ima- 
.ga fixes pour una image, lesdites unites du fiux 
de fa partie viddo 6tant enregistr^es sous fprme 
d'une partie dudit fichier, et 
un flux de partie audio (ST2) comprenant une 
unild ou une pluratitd d'unit^s contenant des 
donn^es audio devant 6tre reproduiles avec les 
donn^es d'lmage fixes', lesdrtes unites du flux 
de la partie audio dtani enregistr^es en tant que 
partie dudit fichier, 

dans Ipquel lesdites unites m^morisent des In- 
. fomnatlons d'dtdment horodateur indicatives 
d*un temps requls pour un processus de dSco- 
•dage et du temps auquel les donniSes doivent 
dtre foumles en sortie. 

lesdites informatk>ns d'dldment horodateur 
comprennent un temps SCR2 Indlcatil du 
temps auquel la demifere unit6 du fiux de la par- 
tie vid^o dolt 6tre foumie en entree k une m^* 
moire tampon du d^codeur (53). et 
un temps SCR3 tndicatif d'un temps auquel la 
premiere units du flux de la partie audio doit 

. etre fournje en entrde k une mdmoire tampon 
du d6codeur(57), et 

. le5dits'terT^sSCB2^tSCR3sontd4fini8dera- 
gon h satisfaire la relation sulvante : 

SCR2 + TpsSCR3 

oD Tp est le temps n^cessaire du debut ^ la fin 
de I'entrde d'une unit^ du flux de la partie vlddo 
(ST1 ) dans une mdmoire tampon de d^codeur, 
dans lequel lesdites unites du flux de la partie 
vid^ soni alignSes en sequence k rint^rieur 
dudit fichier. et dans lequel lesdites unites du 
. . flux de la partie audio son! allgn^es en sSquen* 
ce k rintdrleur dudit fichier. 

2. Disque optk^ue seton la revendlcatlon 1 . dans le- 
quel les Informations d*6l6menl horodateur con> 
prennent en outre un temps SCR1 indicatif d'un 
temps auquel la premi&re unit^ du flux de la partie 
vidSo doit dtre foumie en entree h une m^moire 
tampon 0e decodeur. et les temps SCR1 et SCR2 
son! ddflnis comme suit : 
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SCR1=0 

SCR2 + Tp = 27 000 000/(27 MHz) = 1 seccfidG. g 

dans lequef (27 MHz) indiqua le comptage 
d*unfihorlogaa27MHz. 

3, Disque optiqus seton la revendication 1, dans Is- io 
quells temps SCB3 est dSM par : 

SCR3= 27 000 000/(27 MHz) = 1 seconde. 

4, Disque optique salon la. revendicatlon 1 , dans le- 
quel les Informations da YMm&rX horodaleur com-, 
prennent en outre : 

iin temps PTS1 indicatif d'un temps auquel te 20 
flux de la partie video est foumi en sortie dspuis 
la section de sortie (55, 56), 
un temps PtS3 indicatif d'un temps auquel le 
f1 ux de la partle audio est fournl en sortie k paitir 
dud^codeur(58).el 25 
les temps PTS1 et PTS3 sont les mSmes. 

5, Disque optique salon la reyendication 1, dans !e- 
que) ies informations de l'6l^ment horodateur com- 
prennent en outre: 

un temps de dSbut de ddcodage DTS1 indicatif 
d'un temps'auquel un dScodeuf (53) debute le 
' ddcodage du flux da la partie vid6o, et 
le temps DTSl est dfifinl par : 

DTS1 = 90 000/(90 kHz) = 1 seconde 

dans lequel (90 kHz) indique le comptage 40 
d'une horloge h 90 kHz. 

6« Disque optique seton (a revendlcatlon 4, dans le- 
quel les temps PTS1 et PTS3 sont ddfinis par 
rdquation suivante : ^ 

PTS1 = PTS3 = 90 000/(90 kHz) + TV 

oD (90 IcHz) indique te compl^ga tf une horlo- so 
ge h 90 kHz et Tv represents la periods d'une trame 
dadonndesvid^. 

7. Disque optique salon la revendlcatlon 1, dans le- 
quel ies informations de gestion du flux des parlies ss 
viddo at- audio (Womiations de volume) sont- en. 
outre ainreglstrdes sur le disque optique. et 
' les informations de gestbn pour le flux de la 



partie vid6o comprennent un indicaleur d'idantlfica- 
tion (indicaleur audio) destind h d^larer s'il y a des 
donn^es audio k reproduire de fagon synchronls6e 
avec les donnee^ d'image fixes. 

Appareil d'enregislrement de disque optique desti- 
ne a enregistrer un flux da syst&me contenant des 
donnd es dimage fixes et des donhdes audio devant 
6tre reproduites avec les donnfies d'Image fixes sur 
un disque optique qui peut dtre reproduit par un ap- 
pareil de reproduction comportant une mfimoiro 
tampon dedScodeur (53, 57), und6codeur(64, 58), 
et une section de sortie (55, 56), ledit appareil d'eh- 
reglstrement de disque optique comprenant : 

uncodeur(1024}, et 

un controleur de systfeme (1202). 

ledit codeur (1204) g^ndrant un flux de partie 

vld§o (ST1) comprenant une plurality d'unit^s 

contenant des donn6es d'image fixes pour une 

image, et 

un flux des parties audio (ST2) comprenant une 
unltd ou une plurality d'unlt6& contenant des 
donnSes audio devant aire reproduites avec les 
donnSss d'image fixes, 

ledit codeur (1 204} mdmorisant dans iesdites 
unites des informations d'aliment horpdateur 
Indicatives d'un temps necessaire h un proces- 
sus de ddcodage et du temps auquel les dorv- 
n6es doivent Stre foumles en sortie, 
dans lequel les informations tfeldment horoda- 
leur comprennent un temps SCR2 indicatif d'un 
temps auquel la dernifere unit6 du flux de la par- 
tie vid6o doit eire appliquSe en entrde k una * 
m6moira tampon de d^codeur (53), at 
un ternps SCR3 Indicatif d'un temps auquel la 
premiere unitd'du flux de la partie audio dolt 
§tre appiiquSe en entrde h une mSmoIre tam- 
pon de d6codeur (57), el - 
lesdits temps SCR2 et SCR3 sont d6fims de fa- 
9on k satisfaire la relation sulvante : 

SCR2 + Tp:^SCR3 

oD Tp est le temps necessaire du d6But jusqu'^ 
la fin de rentr^e d'une unite dans une m^moire 
tampon de ddcodeur. dans lequel cheque unite 
enregistree sur ledit disque indique une serte 
contlgud de donnees sur une piste. 

Appareil d'enreglstrement de disque optique seton 
la revendlcatlon 8, dans lequei le codeur.memorise 
en outre en tant qu'lnfomrations d'eiement 
horodateur: 

"un temps SCR1 indicatif d'un temps auquel la 
premiers unite dans le flux de la partie video 
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est appllqude en entrde ^ unem6moire. tampon 
de d^codeur (53), et 

un temps RTS1 indicatif d'un temps auquel le 
ftuii cfe la paitie vid^ iasi foumi en sortie depui'e 
ia section de sortie (55, 56). 
dans lequel les temps SCR1» SCR2 et PTS1 
sent ddflnis cpmms.sMit : 



SCRI.isO, 



SCR2 == 27 000 000/(27 MHz) -Tp 



PTS1.= 90 000/(90 kHz) + Tv 



SCR3 s: 27 000 000/(27 MHz) 
PTS3 = 90 000/(90 kHz) + Tv. 
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oU 27 MHz indique le corpptage d'une horloge 
627 MHz, 

90 kHz indique le comptag^ d'une horloge & 90 J^o 
kHz. 

. Tpreprisents ta temps n6cessaire pour trans- 
Idrer ia demidre unit^du flux de ia partle vid^o, 
et Tv repr^ente ta p^rfode d'une trame de don- 
*n6esvid6o, , 

10. Appareil d'enreglstrenrienl de disque optique seion 
la revendioation 9» dans iequel le codeur rn^morise 
en outre en tant qu'informalipns d'6!6menl 

horodateur: ' . . • so 

un temps PTS3 indicatif d'un temps auquel le 
. f lux de la partle audio est foumi en sortie depuls 
le d^codeur (58), et' 

les temps SQRS et PTS3 sont d6finis comma ss 
suit: . . 
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Appareil d'enreglstrement de disque optique aeion 
fa revendioation 8, dans lequel la contrOleur du sys- 4$ 
ibme g6n&re des informations de gestion de flux 
des parties vidSo et aiidio, et mdmorisa -dans les 
Informations de gestfon pour le flux de la paitie vl- * 
dio un indteateur d'kJentification (Indic^teur audio) 
afin de declarer s'il y a des donnSes audio k repro- so 
duire de fa^on ^ynchronisda avec lea donn^es 
d'image fixes. 

Appareil d'enreglstrement de disque optique Jsefori 
(a revendicatton 8, dams lequel le contrdleur du sys- ss 
tdme enregislre un temps de reproduction de don- 
n^es audio (temps de restitutksn de cellule) dans 
les informations de gestion pour la flux de fa partle 



audio. 

1 3. Proci^dd d'enregistremen.t de disque optique desti- 

'lid & ehregfstrer iin.flux de syst^me coritenant les- 

dites donndes d'image fixes.et donnies audio de- 
van! gtre reproduites avec les donnSes d'image 
fixes sur un disque optique qui peut §tre reproduii 
grace k un appareil de reproduction comportant une 
m^moire tampon de d^codeur (53, 57), un d^co- 
deur (54, 58)» et une section de sortie (55, 56), ledit 
procddd d'enreglstrement de disque optique 
comprenant : . 

' line ^tapa d'enreglstrement d'informattons de 
. . .gestion destines denregistrer des Informations 
de gestion an vue de gSrer une ou plusieurs 
zones d'enregistrement sur le disque sous for- 
me d'un fichier, 

une 6lape d'enregistrement de flux de partie vi- 
d6o (ST1 ) dsstin^e k enregistrer un flux da par- 
tie vid^o (ST1) comprenant une pluralitd d'uni- 
t6s contenant les donndes d'image fixes pour 
une image, lesdites mUs du flux de la partle 
viddo 6tant enreglstrdes sous forme d'une par- 
tle dudit fichier, 

une dtape d'enregistrement de flux de partle 
audio (ST2) destinde k enregistrer un fliix de 
partie audio (ST2). comprenant une unild ou 
une plurality d'unit^s contenant des donn^es 
audio devanl §tre reproduites avec les donn6es 
d'image fixes, lesdites unites du flux de la partle 
audio dtant enregistrSes sous forme d'une par- 
tie dudit fichier, et 

une 6tape d'enregistrement d'informatlons 
d'di^ment horodateur deslih^e k enregistrer 
des Infomnattons d'6ISment horodateur Indica- 
lives d'un temps nScessatre h un processus de 
dteodage et fournies en sortie auxdites unites, 
dans lequel les informations d'6l6ment horoda- 
teur comprennent un temps SCR2 Indicatif d'un 
temps auquel la dernl^re unit4 du flux de ia par* 
tie viddo doit #tre lournie en entrSe k une m^ 
moire tampon de d6codeur (53). et 
• un temps SCR3 indicatil d'un temps auquel la 
premiere unit^ du fiux de la partie audio dolt 
'6tre foumie en entree k une m^moire tampon 
ded6codeur(57), el 

lesdils temps SCR2 et SCR3 sont dSfinis de fa- 
gon k sattsfaire r^quation suivante.: 

SCR2 + Tp=:SCR3 

oD Tp est le temps nScessaire entre le dSbut et 
la fin de I'entr^e d'une unitd dans une m^molre 
tampon de dScodeur. dans lequef lesdites uni- 
tes du flux de la partle video sont allgndes en 
sequence k Tint^rieur dudit fichier, et dans ie- 
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quel fesdrtes unites du flux de fa parlie audb 
sont align6es en sequence k ilnt^rleur dudit fi- 
chler. 

14. Proced^ d'enreglslrement de disque optique selon 
)a tevendicatlon 13, dans (eque) les intofmations 
d'^lsment horodataur comprennent en outre : 

un temps SCR1 Indlcatif d'un temps auquel la 
premiere unltd du fiux de (a partle vidSo est 
foumie enentrdeaune m^moiretampondddd' 
codeur (S3),-8t . 

un temps PTS1 fndlcatif d'un temps auquel fa 
flux de la partle viddo est foumi en sortie depufs 
la section de sortie (65.. 56). 
dans lequel les temps SCR1. SCR2 et PTS1 
sont d^fin is comma suit : 



flux de la partte vid§o un indicateur didentif icatfoh 
(indlcateur audio) destine h declarer sll existe des 
donndes audio k reproduire de fa^ eynchronlsee 
avec les donndes dlmaga fixes. 

5 

17. Precede tfenregistremsn! de disque optique selon 
la ravendicallon 16, dans lequel uniemps de repro- 
duction de donnSes audio (temps de restitution de 
cellule) .est en outre m6moris6 dans les informa- 
10 ' tions de gestion pour le flux de fa partle audio. 



IS 



SCR1=0 
SCR2 = 27 000 000/(27 MHz) - Tp 



PTS1 = 90 000/(90 Wt) + Tv 

o6 (27 MHz) indiqua Is comptage d'une horlogo 

& 27 MHz, 

(90 IcHz) indjque le comptage d'une horlogo k 
90 kHz. • 

Tp est ie temps nficessaira pour transferer la 
dernl&re unit6 du flux de la partle vld6o. et 
Tv reprdsente la pdriode d*une trame de don- 
nSesvidSo. 

15. Proc^dd d'enregistrement de disque optique selon 
la revendication 14, dans lequel tes informations 
d'^ISment horodateur comprennent en outre : 

un temps PTS3 indicatif d'un temps auquel le 
flux de la partie video est foumi en sortie depuis 
is dtoodeur.(58], et 

les temps SCR3 et PTS3 sont definis comma 
suit: 

SCR3 5= 27 000 000/ (27 MHz) 

$0 

PTS3 = 90 000/(90 kHz) + Tv, 

16. Proc6d6 d'enregistrement de disqua optiique selon 
la revendication 1 3. comprenant en outre : 

une dtape d'enregistrement d'informatlons de ss 
gestion destined k enregistrer les informations de 
gestion pour le flux des parties viddo- et audio, el 
qui g6n6re dans les informations de gestion pour le 
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